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. T1TT ^nr. pnr r.FKF THERAPY VECTORS AND , 

fjglH nf the. Invention 
This invention relates generally to gene therapy for, e.g., cancer. 

ft^nk prnund "f Invention 
Angiogenesis is the process by which new capillaries are formed 
from existing vasculature. It is a complex process which involves proliferation 
and migration of endothelial cells. It plays a fundamental role in reproduction, 
development and wound repair. Unregulated angiogenesis, however, can 
further the progression of many diseases, including tumor growth and 
metastasis, arthritis, diabetes, and some forms of blindness. For example, there 
is experimental evidence that limits of tumor size and growth are not the failure 
of the tumor cells to proliferate, but rather a failure of the tumor to provide 
sufficient nutrients and waste removal to its constituent cells by recruiting 
surrounding vasculature. 

Summary Q f Invention 
The invention features a method for inhibiting tumor growth in a 
human patient harboring a solid tumor, involving administering to the patient a 
nucleic acid molecule which expresses in the patient an anti-angiogenic 
polypeptide selected from the group consisting of human angiostatin, murine 
angiostatin, human endostatin, murine endostatin, and angiogenesis-inhibiting 
fragments thereof, wherein expression of the anti-angiogemc polypeptide in the 
patient inhibits angiogenesis in the vicinity of the tumor and/or systemically by 
diffusion of the recombinant protein to the vascular compartment from 
secreting transduced cells, thereby inhibiting its growth. 

In a second, related aspect, the invention features tumor inhibition, of 
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the type just described, using nucleic acids molecules of the formula A-B. 
where A and B are polypeptide and' or export signal joined by a peptide bond; 
peptide A contains at least 100 amino acids and includes at least kringles 1 , 2, 
and 3 of human or murine angiostatm; and peptide B contains at least 100 
amino acids and includes at least 75% of the amino acid sequence of human or 
murine endostatm. Expression of the fusion anti-angiogenic polypeptide in the 
patient inhibits angiogenesis in the vicinity of the tumor and/or systemically by 
diffusion of the recombinant protein to the vascular compartment from 
secreting transduced cells, thereby inhibiting its growth. In some embodiments 
of this hybrid polypeptide and/or export signal method, polypeptide and/or 
export signal A further includes kringle region 4 of angiostatm, and can also 
include kringle region 5 of plasminogen (the larger protein molecule of which 
angiostatin is a portion). 

In both aspects of the invention, the nucleic acid molecule preferably 
constitutes a portion of a viral vector or a plasmid, which can either be 
administered to the patient so that cells of the patient in the vicinity of the 
tumor and/or systemically by diffusion of the recombinant protein to the 
vascular compartment from secreting transduced cells are infected or 
transfected with the nucleic acid encoding the angiogenesis-inhibiting 
polypeptide, or cells (of the patient, or another human donor, or an animal) are 
infected or transfected ex-vivo, and those infected or transfected cells are then 
infused into the patient so that the anti-angiogenic polypeptide is expressed in 
the vicinity of the tumor and/or systemically by diffusion of the recombinant 
protein to the vascular compartment from secreting transduced cells. 

As will be discussed in more detail below, in particularly effective 
embodiments, the nucleic acid molecule includes a nucleotide sequence 
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encoding a preactivation polypeptide and/or export s lg nal for effecting Golgi 
and/or endoplasmic reticulum export of the anti-angiogenic polypeptide. 

In another aspect, the invention features a method for treating a 
human patient suffenng from diabetic retinopathy, involving administering to 
the patient one of the nucleic acid molecules described above. 

The above and other features, objects and advantages of the present 
in vention will be better understood by a reading of the following specification 

in conjunction with the drawings. 

Rripf Descr iption of the Drawings 
Fig. 1 depicts the structural relationship of angiostatm with 
plasminogen. 

Fig. 2 depicts the structural relationship of endostatin with collagen 
type XVIII. 

Fig. 3 depicts various viral (A. MSCV murine retrovirus; B. Adeno- 
associated virus; C. HIV based retrovirus; E. recombinant adeno-virus) and 
.on-viral (D. plasmid) vectors used m the construction of gene therapy vectors 

for this invention. 
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MSCY: 


Murine Stem Cell Vims 


LTR: 


Long Terminal Repeat 


RSV: 


Rous Sarcoma Virus 


ITR: 


Inverted Terminal Repeat 


HIV: 


Human Immunodeficiency Virus 


IRES: 


Internal Ribosomal Entry Site 


GFP: 


Green Fluorescence Protein 


H3PRE: 


Hepautis B Expert Element 


RRE: 


Rev Response Element 


poly A: 


polyadenylation site 




j . viral packaging sequence 



Tne invened triangle shows the site at which the anci-angiogenic constructs will be inserted 
usins engineered Mlul and Xhol restriction sites. 



* denotes specific mutations within the long terminal repeat and leader which bestows *he 
ability fc: expression in embryonic stem and hematopoietic stem cells. 

The arrow denotes the direction of transcription. 

Fis. 4 depicts in the left (A) panel nude mice which were implanted 
with human neuroblastoma ceils (line SK-N-AS) transduced with a mock virus 
and in the risht (B) panel, nude mice which were transplanted with human 
neuroblastoma cells transduced with a retroviral gene therapy vector encoding 
an ansiostatin-endostatin fusion protein. 

Fie. 5 shows the nucleotide sequence fSEQ ID NO: 1 ) and amino 
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acid sequence (SEQ ID NO: 2) of human plasminogen and the nucleotide 
sequence (SEQ ID NO: 5) and ammo acid sequence (SEQ ID NO: 6) of human 
angiostatin. 

Fig. 6 shows the nucleotide sequence (SEQ ID NO: 9) and ammo 
acid sequence (SEQ ID NO: 1 0) of murine endostatin. 

Fig. 7 shows the nucleotide sequence (SEQ ID NO: 3) and ammo 
acid sequence (SEQ ID NO: 4) of munne plasminogen and the nucleotide (SEQ 
ID NO: 7) and amino acid sequence (SEQ ID NO: 8) of munne angiostatin. 

Detailed Description 
3 This invention provides gene therapy using a vector having a 

nucleotide sequence encoding one of the above- identified anti-angiogemc 
polypeptides. Described below m more detail are some of the components of 
the vectors and methods of the invention. 

By a gene therapy vector is meant a vector useful for gene therapy. 
5 Gene therapy vectors carry a gene of interest that is useful for gene therapy. 
The gene therapy vectors are able to be transferred to the cells of an animal, 
e.g., a human, and are able to express the gene of interest in such cells so as to 
effect gene therapy. The vector can be, e.g., chromosomal, non-chromosomal, 
or synthetic, and can be RNA or DNA. The vector can be, e.g., a plasmid, a 
20 vims or a phage. Preferred vectors include, e.g., retroviral vectors, adenoviral 
vectors, adeno-associated vectors, herpes virus vectors, Simliki Forest Virus- 
based vector, Human Immunodeficiency virus, Simian Immunodeficiency 
vims, and non-viral plasmids. A preferred retroviral vector is Munne Stem 
Cell Virus (MSCV), which is a variant of Moloney Murine Leukemia Virus 
25 (MoMLV). 

By anti-angiogemc polypeptide is meant a polypeptide which inhibits 
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angiogcnesis. The terms polypeptide, protein and polypeptide and/or export 
signal are used interchangeably herein. By angiogenesis is meant the process 
by which new vasculature, in particular, new capillaries, are formed from 
existing vasculature. Angiogenesis is a complex process entailing numerous 
5 steps, including local dissolution of the basement membrane, migration of 
endothelial cells into the surrounding stroma, proliferation of the endothelial 
cells at the leading edge to form a migrating column of cells, branching and 
fusion of the newly formed vascular loops, and formation of a new basement 
membrane. By inhibiting angiogenesis is meant completely or partially 
10 inhibiting the formation of such new vasculature. 

In certain embodiments, the anti-angiogenic polypeptide is an anti- 
angiogenic fragment of plasminogen (in particular, angiostatin), an anti- 
angiogenic fragment of collagen XVIII (endostatin) or a fusion of the two 
fragments. 

1 5 Angiostatin is an internal fragment of plasminogen having a 

molecular weight of 38 or 45 kDa, depending on whether it contains kringles 1- 
3 or 1-4. In the invention, either can be used, or a molecule including kringles 
1-3 and a portion of kringle 4 can be used. Angiostatin can be naturally 
produced in vivo in small amounts by tumor cells, e.g. murine Lewis lung 

20 carcinoma cells, by proteolytic cleavage of plasminogen so as to eliminate the 
N-terminal portion including the signal polypeptide and/or export signal and 
the preactivation polypeptide and/or export signal, as well as the C-terminal 
portion following kringle 3 or 4. Mouse and human angiostatin have been 
purified and sequenced. In preferred embodiments, the gene therapy vectors of 

25 this invention encode angiostatin having kringles 1, 2 and 3, or angiostatin 
having kringles 1,2,3 and 4. 

In another preferred embodiment, the anti-angiogenic polypeptide is 
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OT dosta,n or a b,o,o gl ca„y active analog or fragment thereof. Endostatin can 
be nan,* Ponced i/t in small amounts by tumor ce„s e.g., m»nne 
an.osarco.na cells, by proteolytic cleavage of endogenous collagen 
as to elimmate .he N—l portion includ.ng the s ig na, co.ypept.de an*or 
export s,gna. and the preact.vat.on polypeptide and/or export s.gnal, as well as 
4 ,eC,er ml na 1 por„onfo„o™ gk nr lgl e3or4. S^F.,2. Mouse endostatin 
„as been fenced, and fhe human mo.ecule (SEQ ID NOs: .7 and 18, forms 
a portion of collagen 18 (SEQ ID NOs: 19 and 20). 

The human molecule pos.uon and sequence are apparent from an 
ahgnmen. of the active, Ly,.crm.n,ed active reg,on of human collagen >S 
„,* murme endostatin. such that the C-termtna. lys.ne residues align, hnngrng 
the active endostatin sequences into alignment. 

,„ ye, another preferred embodiment, the anti-ang.ogen,c 
polypeptide , an .n-frame *,ion of ang,os,atin or a b.o.ogrcally active analog 
r fragment thereof and endostatin or a b.ological.y active ana,og or fragment 
t „e.eof Preferably, the angiostatin or b.ologically active analog or fragmen, ,s 
y of ft. endostatin or b.ologically active analog or fragment. .n certa.n 
embo d.me„.s, ,he angiostatin-endostatin ton protems exhib.t synergistic 

anti-angiogenic properties. 

, By fragment is mean, some portion of the naturally occumng antt- 

ang.ogen.c polypeptide. Preferably, the fragment ,s at leas. 20 ammo acid 
residues, more preferably a. ,east 50 am.no acid resumes, and mo, preferably 
a. ,ea, 100 amino acd residues in length. Fragments include eh.mene 
constats composed of at .east a portion of the re.evant gene and another 

, 5 mo ,eu.e. The ab.l.ty of a candidate fragment to exhib,, a bio.og.ca, actw.ty of 
th e ant.-ang.ogen, po.ypeptide can be assessed by methods known to those 
sk i„ed in .he art, e.g., by its ab„ity to inh.b.. pro„ferat,on of bovine cap.l.ary 
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cells, or by its ability to inhibit growth of primary tumor ceils, e.g.. as described 
herein. See, e.g. . Example 9. Also included are fragments containing residues 
that are not required for biological activity of the fragment or that result from 
alternative mRNA splicing or alternative protein processing events. 
5 Internal or terminal fragments of a polypeptide can be generated by 

removing one or more nucleotides from one end (for a terminal fragment) or 
both ends (for an internal fragment) of a nucleic acid which encodes the 
polypeptide. 

In preferred embodiments, the gene therapy vector of this invention is 
10 capable of hybridizing to the native anti-angiogenesis polypeptide-encoding 
regions and has at least about 80%. preferably at least about 90%, and more 
preferably at least about 95%, sequence identity to the native nucleotide 
sequences, and encodes a polypeptide which has anti-angiogenic activity; or a 
biologically active fragment of any of the above nucleotide sequences wherein 
1 5 the encoded polypeptide has anti-angiogenic activity. 

The nucleotide sequences of the present invention can be in the form of 
RNA or DNA, and the nucleotide sequence can be double-stranded or single 
stranded and, if single stranded, can be the coding strand or non-coding (anti- 
sense) strand. 

20 The coding sequence which encodes the anti-angiogenic polypeptide can 

be identical to the native coding sequences, or can be a different coding 
sequence which, as a result of the degeneracy of the genetic code, encodes the 
same anti-angiogenic polypeptide. 

In certain embodiments, the gene therapy vector also has a nucleotide 

25 sequence encoding a signal polypeptide and/or export signal (SP) for effecting 
secretion of the anti-angiogenic polypeptide. Examples of signal polypeptide 
and/or export signal include plasminogen signal polypeptide and/or export 
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slCT al Preferably, <hes lg naipolypep<,de and/or exporters, (,,, 
^reami of ,he — sequence encoding .he an«-an g ,ogen,c P*p£- 

Preferably. *e gene therapy vec.or has a nuc.eo.ide sequence encode 
a preac.iva.on polypeptide and/or export s.gnal (PAP), which , a sm. 

iLHypep*,^. Ex a ra p 1 eso fP reac.,v, 1 o n po 1 .ep« 

exp „ srgna, -nciude plasminogen preac.rva.ion poiypepdde and/or export 
Zai.aLeaherern.andPAP-sofo.herpro.e.n.n.he.oodcio^ 

Preferably, .he preac.,va t ,o„ poiypep.,de and/or export srgna! ,s 
pc.ftK.ed y of .he nucleot.de seance encodmg .he ant,-an g iogen,c 
pol yp=p,,de. in embod.men. whrch have a s.gnal sequence and an »»- 

,,1, « 5' of .he nucleo,,de sequence encod.ng the an.,-a„giogeu,c 

'"Covered ..r^-nedusingcons^con^a 

ooto far superior to results using 
PAP- encoding nucleic acid sequence are far superior 

wW ch the angiogenic poiypep.de ,s expressed and processed ,n i v 
ceiis .he PAP polypeptide and/or export signai faci.to.es .he export of .he 

<Z The coroiiary ,s .ha., absen. PAP, a signtfcan. portion of .he expressed 
25 polypept* remains trapped in ,he Golgi and/or ER. 

Tne PAP exempHfed herenr ,s denved from human plasmmogen; this 
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PAP is currently preferred. Our discovers that the use of a PAP dramatical! v 
improves results leads us to believe that other PAP's would be useful as well, 
and such others are therefore contemplated for use in the invention. Thus, as 
used herein, "PAP" refers to a polypeptide and/or export signal which is 
5 naturally associated with a eukaryotic (preferably human) protein, the 

exportation of which is facilitated by its associated PAP. Examples of other 
human proteins whose Golgi/ER export is PAP-facilitated include other 
secreted proteins of the blood coagulation cascade, e.g., fibnnogen, 
prothrombin. Factor VIII, and Factor IX. Other secreted human proteins also 

10 are associated with potentially useful PAPs. 

It is not essential that the PAP used in the invention be identical in 
amino acid sequences to a native PAP; it is well-known that polypeptide and/or 
export signal that facilitate protein secretion or export, e.g., signal polypeptide 
and/or export signal and PAPs, can vary from the native forms to a certain 

1 5 extent and still retain their function. Therefore, PAPs useful according to the 
invention preferably have 75% or greater amino acid sequence identity with a 
native PAP. 

In certain embodiments, the gene therapy vector has a nucleotide 
sequence encoding a tag for identification of the anti-angiogenic polypeptide 

20 and/or export signal. In certain embodiments, the tag is 5' of the nucleotide 

sequence encoding the anti-angiogenic polypeptide; in other embodiments, the 
tag is 3 f of the nucleotide sequence encoding the anti-angiogenic polypeptide. 
In embodiments in which the anti-angiogenic polypeptide is endostatin or an 
angiostatin-endostatin fusion, it is preferred that the tag be 5' of the nucleotide 

25 sequence encoding endostatin. 



In certain embodiments the gene therapy vector includes a selectable 
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marker, e.g., a Neomycn phospho,ransferase gene, or a ***** ******* 

areen fluorescent protein. 

= The .nvenuon also tncludes a cell infec.ed or transfected with a gene 
mmp y vector descnbed herem. Preferably, .he eel, ,s an antmal cell, more 
preferab.v an auto.ogous or allogenic human cell. The gene rherapy vec.ors 
described here.n can be .ntroduced into a cell, e.g., by transforms,™, 
transfectton, — ,on, tnfectio, or « ^ injection. They can be targeted 
to a particular cell type. 

f „„ripif acid e ^ a gene therapy vector, can be 
Administration 01 nucleic acia, c. D -, * b 

, accomphshed by any merhod wh.ch allow, the nuclerc acrd ro reach the target 
cehs These methods include, e.g., injection, deposmon, tmplantatton, 
supposes, oral nation, inhalation, top.ca, admmtstranon, or any other 
m e,hod of admrn-stration where access to the target cell, by the nucletc acd ,s 
Sieved, injections can he, e.g., mtravenous. intraderma,, subcutaneous, 
, 5 tntratnuscular or .mraperhoneal. Incantation tnciudes inserttng unstable 
drug delivery systents, e.g., microspheres, hydrogels, polymeric reservotrs, 
cholesterol malices, polymenc systems, e.g., matnx erosion and/or dtfihs.on 
syst ems and non-poiymenc systems, e.g., compressed fused or parttaHy fcsed 
pellets. Supposi.or.es include giycenn supposttones. Ora. .ngestion doses can 
,0 be enteric* coa.ed. Inhalation indudes admin,.ering the nucicc acd wtth 
an aeroso, in an tnhaiator, Cher alone or arched to a earner tha. can be 

absorbed. , 
certa.n embodiments of .he n— . admm,s.ration can be des.gned 

so as .o resul. in sequential exposures .0 the nuclerc acd over some tune 
, 5 penod, e.g„ hours, days, weeks, mon.hs or years. Thts can be accomphshed by 
repeated admirations of the nucieic acd, e.g., by one of .he memods 
descnbed above, or alternatively, by a controhed re,ease dehvery system ,n 



WO 99/26480 PCT/US98/249S0 



which the nucleic acid is delivered to the animal over a prolonged period 
without repeated administrations. By a controlled release delivery system is 
meant that total release of the nucleic acid does not occur immediately upon 
administration, but rather is delayed for some time. Release can occur in bursts 
5 or it can occur gradually and continuously. Administration of such a system 
can be, e.g., by long acting oral dosage forms, bolus injections, transdermal 
patches or subcutaneous implants. Examples of systems in which release 
occurs in bursts include, e.g., systems in which the nucleic acid is entrapped in 
liposomes which are encapsulated in a polymer matrix, the liposomes being 

1 0 sensitive to a specific stimulus, e.g., temperature, pH, light, magnetic field, or a 
degrading enzyme, and systems in which the nucleic acid agent is encapsulated 
by an ionically-coated microcapsule with a microcapsule core-degrading 
enzyme. Examples of systems in which release of the nucleic acid is gradual 
and continuous include, e.g., erosional systems in which the nucleic acid is 

1 5 contained in a form within a matrix, and diffusional systems in which the 
nucleic acid permeates at a controlled rate, e.g., through a polymer. Such 
sustained release systems can be, e.g., in the form of pellets or capsules. 

The nucleic acid is administered to the patient in a therapeutically 
effective amount. By therapeutically effective amount is meant that amount 

20 which is capable of at least partially preventing or reversing the disease. A 

therapeutically effective amount can be determined on an individual basis and 
will be based, at least in part, on consideration of the patient's size, age, the 
efficacy of the particular nucleic acid used, the type of delivery system used, 
the time of administration relative to the onset of disease symptoms, and 

25 whether a single, multiple, or controlled release dose regimen is employed. A 
therapeutically effective amount can be determined by one of ordinary skill in 
the art employing such factors and using no more than routine experimentation. 
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In certain embeds, a therapeutical* effedve amount of an ^- 
^ eLding *= polypep* and express the polypi B ^ ^ 

b ,„, g ,a„y effective earner, e.g. any —on or composition cap* 

cffc c„ve>y delivering the nuCeotide sec,ence for the an,,-an,o g en,c 
polypept ,de t oc=U S n 1M .APP-hes 1 nc,ude,.,,— 0f *enu^ 

ac.dlto viral vectors. Viral vectors can be delivered to the 

■ „tWvmis Viral vectors can also be delivered to 
infection or transduction using the virus, virai 

, , ff hv electroporation, lipids, catioruc lipids, 

> .u „„ii« r a bv physical means, e.g., by eiectropui 

the cells, e.g., y^) u„jt\ma In 

„p„ so mes, A g™, C^KW, ^ <* *>™ °' ^ 

lin purred embodiments, the virus is ***** » W 
certain preferred em w.,,, 10' to about 10™ infectious 

muscular injection, in a dose range of about 10 abo 
parses per injectton, more preferably ,n a dose range o f abouUO o 
5 o^nfectiouspart.c.esperinject.o. Single or multiple doses 

administered over a given penod of time, depending, e.g., upon the disease. 
.ual.emat.ve ^ — of the nucleic acid encodmg .KeanU 

c lJde 1 ,vered t oce,,sw,, h ,e h elpof,e,.,ca.,„nic,iposomes(^e,in , 

,0 Life Techno.ogies, Inc., aaithersburg, MD> or derived (e, — 

Ungated) polylys-ne conges, gramacidin S, artificial vira, envelopes « 

or Ca (POO, prccp..a«.on earned ou, ia** or by use of a gene gun. The 

-5 performed without undue experimentation. 

' S.ce.ansferofthenuCeicacidtoappropna.e.argetcensrepresents 
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system will depend on such factors as the intended target and the route of 
administration, e.g.. locally or systemically. Targets for delivery of the nucleic 
acid can be, e.g.. specific target cells which are diseased. For example, the 
target can be, e.g., the peritoneal cavity, gastro-intestinal tract, bone marrow 
5 cavity, liver, lungs, muscles, vasculature, pericardial cavity, pleural cavity, 
skin, sub-cutaneous or deep connective tissues, central nervous system, spinal 
fluid, eye, or specific sites of tumor growth. Administration can be directed to 
one or more cell types, and to one or more cells within a cell type, so as to be 
therapeutically effective, by methods known to those skilled in the art. For 

1 0 example, the nucleic acid can be, e.g., coupled to an antibody, to a Iigand to a 
cell surface receptor, or to a toxin component, or can be contained in a panicle 
which is selectively internalized into cells, e.g., liposomes, or a virus where the 
viral receptor binds specifically to a certain cell type, or a viral particle lacking 
the viral nucleic acid, or can be administered by local injection, 

15 In certain embodiments, the nucleic acid is administered to the patient 

by introducing ex vivo the nucleic acid into cells of the patient, or into 
syngeneic or allogeneic or xenogeneic cells, and then administering the cells 
having the nucleic acid to the animal. Any cell type can be used. In certain 
embodiments, the cells having the introduced nucleic acid are expanded and/or 

20 selected after the nucleic acid transfer. The cells having the transferred nucleic 
acid are subsequently administered to the patient. Preferably, the cells are 
administered in a dose range of about 1 x 1 0 6 to about 1 x 10 y cclls/dosage/day, 
and most preferably at about 1 x 10 7 to about 1 x 10 8 cells/dosage/day. The 
cells can be administered by any method which results in delivering the 

25 transferred nucleic acid in the cells to the desired target. For example, the cells 
can be implanted directly into a specific tissue of the patient, or implanted after 
encapsulation within an artificial polymer matrix. Examples of sites of 



PCT/LS98/24950 



WO 99/26480 



10 



15 



20 



-15- 

, mplanM0 „ ..hade, e.g., the pcrnonea, cav.ty, g astro-in,cs„na, tract, bor, 

cavlty , skrn, snb-cataneous or deep — tissues, central «™» system 

• l fluid eve or specific sites of tumor growth, 
spmal fluid, eye, p ^ ^ ^ ^ 

Svstemic delivery can be achieved, e.g., y 
jnt0 eel, »b,ch c^ate i, the penphera, b.ood of the patten,, or whtch gtve 

Ile,cac,a,s— dta o S uchce lls «* 0 ,a n a these censa.*. 

bl ood. These ce„s can be the ceils of the pauent or allogene.c celis. ***** 
cc ,is ,„ wh.ch the nucletc acid can be n— i ate hema,opo,et,c cells. 

In certam embodiments, other therapy i, addtttonally admtntstered. For 
sample if*, anima. ,s bemg treated for a tumor, other tumor therapy, e.g., 

administered to the pat.ent, erther simultaneously or a, dtfferen.ttmes. 

Treating is mean, to include, e,., preventing, treating, reducing the 
svmpt oms„f.oro m h g ,hed 1S =ase.,e,reat, ng a.mormc lu des P reve n t ing 

development of rmcro-metasteses. 

Preferabiy, the recombinant nucleic ac.d ,s a gene therapy vector ,., 
de scr,bed herein. Preferably, the anti-angtogentc polypeptide is ang.osU.tn, 

a „a,ogsorfragmen,s.hereo, ^^^^l^l 3 

■u a;™^k the an<nostatm has knngles l, A J 
Vrineles 1 2 and 3; in other embodiments, the an s i 

herebv incorporated by reference, Endostatrn U descnbed m O Reilly 
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Folkman PCT Appln. No. WO 9* 15666. published May 1, 1997, hereby 
incorporated by reference. 

In certain embodiments, the recombinant nucleic acid has been 
introduced ex vivo into cells so as to express the anti-angiogenic polypeptide in 
the cells, and the recombinant nucleic acid is administered to the patient by 
administering to the patient the cells containing the recombinant nucleic acid. 
In certain embodiments, the cells are derived from the patient; in other 
embodiments the cells are allogeneic cells relative to the ceils of the patient. 

Where cells are infected or transfected ex vivo for later infusion into the 
patient, the cells are preferably hematopoietic ceils, but can also be 
mesenchymal cells, stem cells, epithelial cells (e.g., from the gut), or dendritic 
cells. 

The gene therapy vectors of the invention can be provided in a 
pharmaceutical composition comprising a therapeutically effective amount of 
the recombinant nucleic acid together with a pharmaceutically acceptable 
carrier. Pharmaceutically acceptable carriers include, e.g., water, saline, 
dextrose, glycerol, ethanol, liposomes and lipid emulsions. 

The following non-limiting examples further illustrate the present 
invention. 

EXAMPLES 

Example 1 : Construction of Inserts for Gene Therapy Vectors Containing 
cDNA for Angiostatin. Endostatin or Angiostatin-Endostatin 
Fusion Proteins 

The following genetic constructs are inserted into retroviral gene therapy 
vectors; the genetic constructs contain human or murine cDNA for angiostatin, 
endostatin or an angiostatin-endostatin fusion, and DNA encoding a signal 
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^epnde and/or cxpon 0* » « <W 3 „ 

• nnt usine known methods, lne 

retroviral gene therapy vectors is earned out using m 

constructs have the following components: 



kiuxmej^nstructs 
SP-Kl-K2-K3-Flag 
SP-Kl-K2-K3-K4-Flag 
SP-Kl-K2-K3-K4-K5-Flag 

SP -;fpt!'S'S'SSla. (SEQIDNO: 11 and 12) 
SP-PAP-K1-K2-K.-1C4 m B id nq i3 K) 

SP-Flae-Endo 

SP-K1-K2-K3- Flag-Endo l6) 
SP-K1-K2-K3-K4- Flag-Endo (SEQ ID MU. 
SP-PAP-K1-K2-K3- Flag-Endo 



15 



Hnmpp ^""structS 
SP-K1-K2-K3 
SP-K1-K2-K3-K4 
SP-K1-K2-K3-K4-K5 
90 SP-PAP-K1-K2-K3 

SP-PAP-K1-K2-K3-K4 
SP-PAP-1C1-K2-K3-K4-K5 

SP-Endo 

SP-Kl-K2-K3-Endo 
?5 S P-PAP-Kl-K2-K3-Endo 
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Nucleic acid and amino acid sequences for mouse and human 
angiostatin and endostatin used in these constructs are shown in Fies. 5-". 



Nucieic ac:d and amino acid seauence of the FLAG peptide* 
amino terminus- ASP TYR LYS ASP ASP \S? ASP LYS 
5'- GAC TAC AAG GAC GAC GAT GAG AAG 

Human plasminogen derivative constructs 

The enure coding region of the human oiasminosen cDN A from the scan (atqj t0 
the stop (TAA) codon is 2433bp in size. * ~ * 

This sequence encodes a signal peptide fop 1-57), a -reactivation reotide Ceo 53- 
2S8), and 5 distinct structural regions known as krinsies ('I<l-K3 from cd °S9- 1 09l- K-i 
from bpl093-1380; K5 from bp 1 3 S 1 - 1 740). Please note that although I have given 
precise bp measurements for kringles K4 and K5, it can be arsrued that the seauence 
encoding K4 is between bp 1056-1440 and the sequence encoding 315 is between bo 1362- 
1680. * w 1 

A DNA fragment encoding a portion of the human plasminogen protein frcm bp 1 
to 13 / / was obtained by PCR of a widely available human iiver cDNA library usins 
synthetic DNA oligonucleotides complementary to seauences immediately preceding t' n e 
signalpeptide and hnmediatly following kringie 4, This fragment contains the sieai peptide 
0>pl-:7), the preactivation peptide fov 58-288'), kringles f (bp2S9-5^9) 0 (bv ^-0-304) 3 
(bp 805-1092) and 4 (bp 1093-1380). The synthetic oligonucleotides used for'this reaction 
contained engineered recognition sites for the restriction enzymes EcoRI and Xhol. 
Following the PCR reaction the amplified fragment was cloned into the EcoRI/XhoI sites 
of BIuescnptSK(-) (Stratgene) using standard techniques (Mariatish Following cloning the 
integrity of the amplified sequence was verified by sequencing both strands usina the 
Sanger method (Sanger). Various derivatives of the cloned fragment were subsequently 
constructed using BluescriptSK(-) (Stratagene) as a backbone ~A full list of the derivatives 
are described in Table 1. Briefly, the variations are composed of constructs containing 
various combinations of kringles with or without the signal and/or preactivation ueotide 
sequences. These derivatives were constructed using both standard techniques as well as 
PCR and the use of double stranded synthetic oligonucleotides. In all cases the intesricy of 
the start codon, coding sequence and termination codon was verified by double stranded 
seauencins using the Sanger method. 



Murine plasminogen derivative constructs 

The coding sequence for murine plasminogen is 2^39bp in size and, similar to the 
human plasminogen cDNA encompasses a sequence encoding signal and preactivation 
ceptides (bp 1-57 and 5S-2S8 respectively) in addition to 5 krinsle reaions; krins'e 1-3 (bo 
2S9- 1092), kringie 4 (bp 1 093-13SO) and kringie 5 (bp 138 1-1743V Asain. akhcush I * 
have given precise bp measurements for kringles K4 and K5, it can be ar<rued that the 
sequence encoding K4 is between bp 1056-1440 and trie sequence encoding K5 is berween 
bp 1362- 16S0. 

The murine plasminogen cDNA has previously been cloned and was mace available 
to us. Derivatives of murine plasminogen were constructed using seauences derived from 
bp 1-1743 of 'the coding sequence. Various combinations of knnsle re2icns with or 
without signal and preacivation peptide regions were made usin^Biues'criotSKi- ; 
(Stratagene, La Jclla, CA) as the vector backbone. These derivatives- were'eonstructed 
using standard cloning techniques (Maniatis, Molecular clonine; a laboratory manual, 
second edition, 19S9) in combination with PCR utilizing synthetic olisonuleotides usin* 
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,„ g ,„s,a„n function was no, altered by adding the FLAG polypepude 
was functional only if FLAG was added ,o its N-terminal end. 

^ example — . the — ,on o f retrovira 1 gene therapy 
ve c,ots comprising cDNA for ang.os.atin, — or an g .ostat,n-e„do>tat,n 

;tl S ava„a» t o f Mo 1 o n e y Mu n „eL* m ,aV ta s ( MoMLV, h av m 

ce,.s and to progeny. In both cases, the angiostatin, endostatm, or 

. , . nNAinserts were under the transcriptional 
angiostann-endostatin fusion DN A inserts 

control of the retroviral left Long Terminal Repeat (LTR). the 

nhosphoalycerate kinase (PGK) promoter. In the second 

P , • ,A„A shifted green fluorescent prote.n 

selectable marker was the humanized, red-shifted g 

(EGFP), which is co-trans!— expressed hy means of an fnternal 
The rerroviral gene therapy vectors were transfected by CaPO. 
P ;:L : S3 M «,9 9 3,.Vira,supematan,swerecol,ected W odaysthereafter 

mi filtered through 0.45 mm filters. F.ltered vtra, supematants were 

, a ,n infect GENETDC's stable amphotrop.c retroviral 
subsequently used to intectuciNn. MA) 

, ■ re „ line AM12 (Gene.i* Pharmaceuticals, Inc., Cambridge, MA), 
packaging cell-line AM ut educed AM12 were filtered 

After another two days, viral supernatant* ftom transduced AM 
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and used to infect GENETIX's stable ecotropic retroviral packaging cell-line 

GP+E86 (Genetix Pharmaceuticals, Inc.). Both transduced AM 12 and GP-E86 

were then selected in the presence of G418 (in the case of constructs bearing 

NeoR) or sorted by Fluorescent Activated Cell Sorter (FACS) for EGFP 

5 expression. Viral titers were estimated according to standard practice by 

counting G41 8 resistant colonies among NIH3T3 ceils exposed to diluted virus 

preparation. Ecotropic viral titers were above 5 x 10 5 /ml of viral supernatants. 

only 3-fold lower than "empty" control vectors. No Replication Competent 

Retrovirus (RCR) was detected in standard assays. 

10 Example 3 : Transduction of Target Cells Using Retroviral Gene Therapy 
Vectors 

This example illustrates the stability of retroviral gene therapy vector 
transmission and the lack of toxicity in non-endothelial target cells. 

Following 24-hour incubation of confluent viral producer cells in 100 

15 mm plates, viral supernatant was removed and filtered (0.45 ]xm filter, Gelman 
Sciences, Ann Arbor, MI). Viral supernatant, containing 7 |ig/ml polybrene 
(Sigma, St. Louis, MO), was added to target cells 24 hours after plating the 
target cells. Fresh medium was added after 4-12 hours, and, after an additional 
48 hours, cells were selected for retroviral infection by exposure to medium 

20 containing 1 mg/ml G41 8 (Gibco BRL, Grand Island, NY) or by FACS sorting 
(FACStar cell sorter, Becton Dickinson, San Jose, CA). The stability of 
transmission of the retroviral gene therapy vectors described in Example 2 was 
examined by Southern blot analysis of transduced NIH3T3 cells, using specific 
probes (EGFP) and restriction enzyme digestion of genomic DNA with Sacl, 

25 which cuts only once in each LTR. Stable chromosomal integration of intact 
proviruses of appropriate length was observed with all constructs. 

The lack of non-specific toxicity' on non-endothelial cells was 
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» — «— — — » trans ~ s rris 

n,- rohen P S Cancer Research, 5^.2380 (iy*». 
neuroblastoma cells, Cohen, r.a., 

LGFPe^onWPACS.Noo.v.ouseffeCson^v^.^o, 

Grnr Trr™r v vpctors 
This example — « recomb.nan, ang.os.aun, endostatin and 

transduced ceUs and the, supernatant, h— effic.cn, express and 

secretion. . 
MSCV vrus based vectors contaimng sequences encoding murine 

5 Knngie ! (Kl), K1K5, K1K2K3, K.K2K3K4. and K1K2K3K4K5 were used 

by ^ansofamonodona, antibody th a t reco^zes ,e FLAG po.ypep de 
a „s IgM , Because^ — isno^ono-speeif,.^ 
„ cr oss-reac ti v ity w Ithm u n ne Pr o t eu 1 swasappa I en, However, b, compannS 

reco^b.nan.p^nswerede.eo.ed.ncensnpeo.a.an.saUeve.s^ 
„ g/ml ,us I n g ap r o.e i nco„cen tt a— -punnca.on procedure (Cnmcn 
25 columns. Amicon, Beverly, MA). With regard to the human recombinant 
proteins, no FLAG tag was added, so a monoclonal antibody that recognizes 
specific* the first three singles of human plasminogen in ,,s native, non- 
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denatured form was used; O'Reilly et aL Cell 29:3 15 (1994). Because of this 
constraint. Western blot analysis using denaturing gels could not be performed. 
An ELISA assay was performed which indicated that human recombinant 
angiostatin was detected at levels likely to be therapeutic according to previous 
findings in the model of Lewis Lung Carcinoma Id. 

These results indicate that high levels of recombinant proteins of 
expected length were expressed in retrovirally transduced cells and were 
efficiently secreted. 



Example 5 : In Vivo Anti-Tumor Activ ity of Cells Transduced with Gene 
10 Therapy Vectors Encoding the Angiostatin-Endostatin Fusion 

Protein 

Human SK-N-AS neuroblastoma cells (Cohen, 1995) were transduced 
with the retroviral gene therapy vector containing the angiostatin-endostatin 
fusion protein, described in Example 2. These cells (1,000,000) were 

1 5 suspended in 1 mL Dulbecco's phosphate buffered saline and injected into the 
right mid-quadrant of nude immunocompromised mice. While no impairment 
of the in vitro growth of transduced cells was observed, a dramatic decrease in 
tumor growth in nude mice cells following subcutaneous implantation of the 
transduced cells was evident as compared to "mock virus"-transduced control 

20 cells. 

Example 6 : Ex Vivo Transfer of Retroviral Gene Therapy Vectors Encoding 
Anti-Angiogenic Polypeptides to Primary Hematopoietic Cells. 
and Subsequent Transplantation to Recipient Mice 

This example illustrates infection of primary hematopoietic cells from 
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do nor mtce wtth re.ov.ra> gene therapy vectors encodtng angrosta,,. 
.dostattn, or an angtostattn-endostatin «»» P-m, - a selectable GFP 
ma r K er, and subsequent transplant of the transduced hematopotettc ceUs 

into recipient mice. r „ mfi/ , 
Femoral bone marrow ce,ls are harvested from male donor C57BL6/J 
Ly5 , mrce UaCson Labs, Bar Harbor, ME,, Ravenously uuected four days 
prev ,ously wtth .50 mg* 8 of 5-i—c. 1 (5-FU). Bone marrow ce»s are 
Ltured for two day, ,n medrum composed of DMEM, . » « ^ 
10 ng-m, human ,L- 6 , 6 ng/ntl murtne 1L-3 and ,00 ng/ml murtne S tee, tor 
10 prior ,0 two days of cu.ture atop a confluent mono.ayer of trradrated ( 00 
cGy ^csv— n,v,ralproducerce,,tn*eab„ve m ed,um,nclud.n g6 

ug/m , of proiamtne sulfate. The vira. producer ce.ls are rransfected wtth a 
IvJgenetherapyvector.asdesc.bedabove.Uponcomp.ettonoftheco- 

cul ture infectton protocol, recovered non-adherent cells are culbared for an 
15 addttional 4 8 hours to allow for expression of the transferred GFP gene. 

a H ,-,lk exDressina the transferred GFP gene are 
Reuovirally transduced cells expresstng 

subseauently identified and se.ec.ed for, ustng a FACStar+ sorte ( 
Di *nson, San Jose, CA). The GFP + cells are intravenously rntected ,n o 
cmg en,c female C57BL M -Ly5, recptent mtce (National Cancer instthte, 
2 „ Washtngton, DC) prevrously g ,ven 950 cGy ( 8 3cGy/m,n, "'Cs v-rays, o 

US ed for day .2 CFU-S and ia ^ clonogen.c progenitor assays to assess ,h 
efflctenc, of the tnfectton and selection procedures on these more mature cel, 
types. . 
Hemopoietic Cells 
This example tllustrates engraftmen, of the recipient m,ce wtrh the 
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donor-derived transfected hematopoietic cells from Example 6. 

The donor and recipient mice are phenotypically distinguishable on the 
basis of Y chromosome specific sequences, as well as on the basis of allelic 
differences at the murine CD45 cell surface antigen locus. Male donor mice 
5 are homozygous for the CD45.2 allele, while female recipient mice are 
homozygous for CD45.1 . The engraftment of recipient mice with donor- 
derived (CD45.2-^) cells is assessed at both short (5 weeks) and long (34 
months) time points post-transplant by flow cytometric analysis of peripheral 
blood samples stained with a phycoerythrin labeled antibody specific for the 
10 CD45.2 antigen (Pharmingen, San Diego, CA). The results indicate that 
engraftment occurs. 

Example 8 : Proviral Marking and GFP Expression in Recipient Mice 

This example illustrates the presence of recombinant provirus and 
expression of the transferred GFP gene in the recipient mice from Example 6. 

15 The level of proviral marking in reconstituted animals is initially 

determined by Southern blot and semi-quantitative PCR analysis of DNA 
obtained from peripheral blood leukocytes. The large majority of donor- 
derived (CD45.2+) cells in recipient mice contain a minimum of one copy of 
recombinant provirus. In addition, flow cytometric analysis of peripheral blood 

20 leukocytes is performed to ascertain the proportion of cells expressing the 
transferred GFP cDNA. Because the GFP and angiogenic inhibitor protein 
cDNAs are both driven from the same regulatory sequences, due to the 
inclusion of an internal ribosomal entry site (IRES) element the analysis of 
GFP expression in the peripheral blood provides an indirect measurement of 

25 the levels of anti-angiogenic protein being expressed. The results indicate 
expression of the transferred genes. 
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This example illustrates the presence of anti-angiogenic polypeptide in 
the sera of the recipient m,ce from Example 6, using both physical and 

functional assays. 

Serum obtained from the transplanted ammals described in Example o .s 
used for ELISA ustng an antibody specific for the synthetic FLAG epitope 
(IBI Eastman Kodak, New Haven, CT) and compared against known standards 
of purified protein. Results tnd.cate the presence of the anti-angiogemc 

polypeptide in the serum. 

To determine whether a functional anti-angiogenesrs polypeptide ,s 
present in the circu„io„, sera from transplanted animals is tested for ,ts abihty 
to nmib,. the proliferation of bovine capiUary ceUs *»; O'Reilly (l» 
Bneily ceUs are plated ,„ 24 weil drshes at 25,000 ce..s/m. and maintained m 
DMEM wtth 5% bovme ca.f serum for 24 hours. The medium ,s then replaced 
w,,h fresh medium contatmng vanous dilutions of the test serum. After 20 
m i„„,es of rncubation, fresh medium including b-FGF (final concentration I 
ng/m ,) u added and the cells are cuH,red for 72 hours. CeUs are then dtspersed 
ustng trypsin and the cell number determined by Coulter counter. Results 
indtcate that functional anti-angtogenic polypeptide ,s present tn the sera of the 
recipient mice- 

I„ addition, the ability of circulating anti-angiogenic polypeptide to 
inhibit the growth of primary tumor ceUs i, assessed. Transplanted mtce are 
subcutaneously injected with one million Lew,s lung caranoma (LLC) cells 

(O-Reffly, (!«♦)> « * e P' oximal mid ' me ° f theiF dOTSal SkU1 ' ™ ^ " 
5 closelv monitored for survival, tumor size and growth, and overall hea«h. 

Resu.is rndicate that the anti-angiogenic polypeptides from the sera of the 
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rccipient mice inhibit growth of the LLC tumor cells. 

Finally, upon sacrifice of the transplanted recipient mice, blood, spleen, 
thymus and bone marrow are harvested and analyzed for the presence of 
proviral DNA by Southern analysis as well as expression of the transferred 
5 GFP and anti-angiogenic polypeptide cDNAs by flow cytometry and ELISA. 
Moreover, a portion of bone marrow 7 cells is re- transplanted into secondary 
recipients to generate individual day 12 spleen colonies, as well as plated in 
methylccllulose to assess in vitro clonogenic progenitors. Individual clones are 
analyzed for proviral DNA by PCR or Southern blot, and for gene expression 
10 by flow cytometry and ELISA. Results of these tests also indicate the presence 
of proviral DNA and expression of the anti-angiogenic polypeptides and 
marker proteins. 

Example 1 0 : Evaluating the Efficacy of Retroviral Gene Therapy Vectors 
Encoding Anti- Angiogenic Polypetides on Various Human 
15 Cancers Implanted in SCID Mice Using Ex Vivo Gene Therapy 

This example illustrates a method for rapidly screening various forms of 
human cancer to determine susceptibility to treatment by the systemic delivery 
of anti-angiogenic polypeptides. 

The methods for gene transfer, assessment of proviral marking and 

20 assessment of transferred gene expression as described in Examples 3 through 
9 are repeated using immuno-deficient SCID mice, with the following 
exceptions. Since SCID mice are more sensitive to y-irradiation than 
C57BL6/J mice, the female SCID recipients receive a lower dose of 400cGy of 
whole body irradiation in contrast to the 950cGy required for C57BL6/J. In 

25 addition, since the SCID mice do not possess allelic differences at the CD45 
cell surface antigen locus, donor and recipient cells are phenotypically 
distinguished on the basis of Y chromosome specific sequences using Southern 
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blot analysis. 

Bone marrow from male donor SCID mice is infected, selected for on 
th e basis of expresston of the transfer GFP marker cDNA, and transplanted 
into irradiated female SCID recipients. Engraftmen, with provira.ly marked 
cells and expression of the transferred genes is demonstrated. The m.ce are 
then separately implanted with a variety of human rumor cell types, e.g., breast 
adenocarcinoma, lung squamous cell carcmoma, and bratn glioblastoma. In 
each case, the ability of the ant-angrogemc polypeptides to inhibit the growth 
of the various human tumor cell types is monitored and quantified. 
c,»™,lell- r Mtp-irr 'h- f'^- " ^RetroviraKtoieJTierapyVe^ 
mmkM - ^^^^^^^^^^ 
n,., p,n r an cer I '-inr In r -"" Theram ' 

Thts example illustrates the feasibility of using retroviral gene therapy 
vectors encodms anti-angiogenic polypeptides to achieve efftctent gene transfer 
,0 established tumors in yjvo using a well-established murine mode, of human 
ovarian cancer. Following injections, mice are closely mon.tored for tumor 

growth and survival. 

Eight to ten week old nude mtce (Jackson Labs, Bar Harbor are injected 
intra-pcritoneally with 1 x 10' PA-1 cells, an ovarian cancer cell-lme (ATCC), 
, 0 and followed unti! pa.pab.= armors are identified. Viral supernatant for in. vjvo. 
mjectior, ts prepared as follows: Vrra. producer cells are grown to confluence ,n 
DMEM with 10% bovine calf serum, and the medium ,s then changed. After 
,4 hours of incubatton, the viral conditioned supernatant is filtered though a 
0 45 urn low protein btnding filter, protamine sulfate ts added to a final 
25 concentration of 6ug/ml. the solution ,s aliquoted into 2 m, volumes, and frozen 
at -80°C Reciprent mice receive three intraperitoneal injections of v.ral 
supernatant (2 mis per injection) m addition to the polycation, over a penod of 
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36 hours. Control mice are injected with medium collected from confluent 
dishes of NTH3T3 cells. Following injection of the viral conditioned 
supernatant, the mice are analyzed for survival as well as tumor growth over 
time as compared to mock injected controls, Results indicate that treatment of 
5 the ovarian cancer occurs. At death, the tumors are removed, weighed, and the 
cells dissociated for DNA extraction for Southern blot analysis to detect 
recombinant provirus. 

Those skilled in the art will be able to ascertain using no more than 
routine experimentation, many equivalents of the specific embodiments of the 

10 invention described herein. These and all other equivalents are intended to be 
encompassed by the following claims. 

In other embodiments, the invention provides methods and compositions 
for treating diseases and processes that are mediated by angiogenesis including, 
but not limited to, hemangioma, solid tumors, leukemia, metastasis, 

1 5 telangiectasia, psoriasis, scleroderma, pyogenic granuloma, myocardial 
angiogenesis, plaque neovascularization, coronary collaterals, cerebral 
collaterals, arteriovenous malformations, ischemic limb angiogenesis, corneal 
diseases, rubeosis, neovascular glaucoma, diabetic retinopathy, retrolental 
fibroplasia, arthritis, diabetic neovascularization, macular degeneration, wound 

20 healing, peptic ulcer, Helicobacter related diseases, fractures, keloids, 

vasculogenesis, hematopoiesis, ovulation, menstruation, placentation, and cat 
scratch fever. 

What is claimed is: 
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TTAIMS. 

, Use of a nucleic acd molecu,e which expresses a, anu-angrogen.c 
pol y P ep,,de selec.ed from .he group consisting of tan- ang.cs.atin rnunne 

5 fragm en,s .hereof,, *. preparation of a med.camen. for ,nh,b,.,n g tiamor 
growt » m a human pa.ien. harbonng a sohd mmor, where, expression of .he 

of *, tiamor and-or sys.emicaUy by diffcs.cn of*, —an. pro.em . 
vas cular compartinen. from secreung tiansduced cells, .hereby .ntabmng ,.s 

10 growth. 

2 . use of a nucle.c acid mdecule winch expresses an anti-angiogemc 
polypeptide of .he formula A-B, wherein 

AandB are peptide and/or expor. s.gna! J0 .ned by a P o,yp=p..de 

and/or export signal bond; 
15 A con.a,ns a. teas, amino adds and comprises knn gl es 1, 2, and 3 of 

human or murine angiostatin; and 

acld seouence of human or munne endosfatin .n me preparation of a 
mc d 1 cal t for.nh 1 ,ting W mor,ow t hina h uma„p,,e,harbonngas„d 

20 »nor, where,n expression of .he anti-ang,ogenic polypeptide rn . e pa e„ t 
inh ,b,.s anagenesis .n .he vic,n lt y of .he tirmor and/or sysrermcaUy by 
diffu s,on of .he recombinan, prore.n .0 .he vascular con.par.men. from 
secreting .ransduced ceils, .hereby inhibiting ,.s growth. 

3 . Th e use of clatm 2, wherern A tamer comprtses tangle re g ,on 4 of 
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..in- 
human or murine angiostatin. 

4. The use of claim 2 or claim 3, wherein A further comprises kringle 5 
of human or murine plasminogen. 

5. The use of claim 1 or claim 2, wherein said nucleic acid molecule 
5 constitutes a portion of a viral vector. 

6. The use of claim 1 or claim 2, wherein said nucleic acid molecule 
constitutesa portion of a plasmid. 

7. The use of claim 6, wherein said plasmid is carried in a cell-free 
carrier so that the plasmid transfects living cells of the patient following 

1 0 plasmid administration, causing expression of the anti-angiogenesis 

polypeptide and/or export signal in the patient such that angiogenesis in the 
vicinity of the tumor and/or systemically by diffusion of the recombinant 
protein to the vascular compartment from secreting transduced cells is 
inhibited, causing inhibition of tumor growth. 

15 8. The use of claim 6, wherein said plasmid has been transfected into 

animal cells ex vivo, wherein said animal cells express the anti-angiogenesis 
polypeptide to inhibit tumor-associated angiogenesis and tumor growth. 

9. The use of claim 5, wherein said viral vector is carried in a cell-free 
carrier, so that the viral vector is incorporated into living cells of the patient 
20 following viral vector administration, causing expression of the anti- 
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anagenesis polypeptide in the patient such that angiogenes.s in the vicinity of 
the tumor and/or systemtcally by diffusion of the recombinant protein to the 
vascular compartment from secreting transduced cells is inhibited, causing 
inhibition of tumor growth. 

, 10. The use of claim 5, wherein animal cells are infected with said viral 

vector ex vivo and then administered to said patient, wherein said animal cells 
express the anti-angiogencsts polypeptide to inhibit tumor-associated 
angiogenesis and tumor growth. 

11. The use of claim 8, wherein said animal cells are human cells. 
10 12. Theuseofclaim 11, wherein said human cells are autologous. 

13. The use of claim 11, wherein said human cells are allogeneic. 

14. The use of claim 10, wherein said animal cells are human cells. 

15. The use of claim 14, wherein said human cells are autologous. 

16. Theuseofclaim 14, wherein said human cells are allogeneic. 

17. The use of claim 5, wherein said viral vector is a retroviral vector. 



15 



18. Theuseofclaim 5, wherein said viral vector is a non-retroviral 
vector selected from the group consisting of adenoviral, adeno-associated, 
herpes, Simliki Forest virus, and poxvirus vectors. 
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19. The use of claim P, wherein said retroviral vector is Murine Stem 
Cell Virus or a lentivirus. 

20. The use of claim L wherein said angiostatm comprises knngles 1. 2 

and 3. 

2 1 . The use of claim 20, wherein said angiostatin further comprises 
kringle 4. 

22. The use of claim K wherein said anti-angiogenic polypeptide is a 
fusion of angiostatin or a biologically active fragment thereof and endostatm or 
a biologically active fragment thereof. 

23. The use of claim 1, wherein said nucleic acid molecule includes a 
nucleotide sequence encoding a signal polypeptide and/or export signal for 
effecting secretion of said anti-angiogenesis polypeptide. 

24. The use of claim 23, wherein said signal polypeptide and/or export 
signal is plasminogen signal polypeptide and/or export signal. 

25. The use of claim 1, wherein said nucleic acid molecule includes a 
nucleotide sequence encoding a preactivation polypeptide and/or export signal 
for effecting Golgi and/or ER export of the anti-angiogenic polypeptide.. 

26. The use of claim 25, wherein said preactivation polypeptide and/or 
export signal is a preactivation polypeptide and/or export signal of a human 
protein of the blood coagulation cascade. 
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27. The use of claim 26. wherein said preactivation polypeptide and/or 
export signal is human plasminogen preactivation polypeptide and/or export 
signal. 

28. The method of claim 25, wherein the preactivation encoding 

5 sequence is positioned between a signal-encoding sequence and the sequence 
encoding the anti-angiogenic polypeptide and/or export signal. 

29. The use of claim 1, wherein said nucleic acid molecule includes a 
nucleotide sequence encoding a tag for identification of said anti-angiogenic 

polypeptide. 

, 0 30. The method of claim 27, wherein said tag is a Flag tag polypeptide 

and/or export signal. 

31 . A viral gene therapy vector comprising a nucleic acid molecule 
which encodes an anti-angiogenic polypeptide selected from the group 
consisting of human angiostatm, murine angiostatin, human endostatin, murine 
15 endostatin, and angiogenesis-mhibhing fusions and fragments thereof, wherein 
said viral vector is sufficiently attenuated for use in human gene therapy. 

32. A human cell infected with the vector of claim 3 1 . 

33. Use of a nucleic acid molecule which expresses m said patient an 
anti-aneiogenic polypeptide selected from the group consisting of human 

20 angiostatm, munne angiostatm, human endostatm, murine endostatin, and 
angioeenesis-mhibiting fusions and fragments thereof, in the preparation of a 
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medicamcnt for treating a human patient suffering from diabetic retinopathy, 
wherein expression of the anti-angiogenic polypeptide in the patient inhibits 
angiogenesis in the vicinity of the retina. 
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I hurras plasminogen 



M ft 14C 2-50 * 60 ^ r .^V;,-. i «^'C—^GCACGGCArrcaV,TXTCA 

110 120 ^^. r ^r^GTATAGAACA^ 

S« ja 24Q 250 26C A ? .^wrrr 



ICQ 



SerValThrLysuysu^^^-j ^ 7 230 -i^ i/^ 



sAxs 



4" 430 490 SCO 

^ P ... fii n 650 66G 6_<- ,^^ft ia rrTrJAGAXGAATTACT 



680 630 7 °2. 

ATCTOTGACTCGAATCC^^--^^-;; r , r c erPr0 Hi3AlaHi3GiyTyrIleProSer-ys 



730 
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Oct2- '397 Ucj Plasm cCNA Prj.a 

:::: :o:o :c:o :C4C :oec :c: :?so ::90 

CATTGCC CTOCTG AAACTAAGC CGC CCAGC CAC CATC A COG AT AAAG TC ATTC CA GCTTCTCTOCCATCTC CAAATTAC ATGGTTGCTCA 
IleAlai^uL»euLysl^uSerAxg?roAia7^IIeThrAsp^ 

:::3 

_CCfGAG^wi . A 
Axgrmrl.e 

:::: 2120 :::c ?i<o 2153 :ieo ::sc 2190 

TGTTACA TCA C COCXTT^GGGAuCAGA CTCAAGGGA CTTTCGGTG C CGG TCGTCTCAAGGAGG C'TCJAGCTGC CTC T3 ATT3 AGAA CAAGGTG 
Cy sTyr 1 1 e TftrG 1 yTrpG 1 yG 1 u T iurC I r. G 1 y^jPheGiyAiaGiyAr;I^uI-ysGluAiaGif^eu?rQVaiIIeGIuA-5riLysVa* 

TGCAAC. rv. j 

Cy s As nArg Va 1 

2210 2220 3230 2240 2250 2260 227C 2220 2290 

TCGAGTA TCTG^CAACAGAGTCAAATC CAC CGAGCTCTCTGC CGGGCAA. :CTCCCTOC TGC CCTCOA CAC-CCC C CAAGG CGACAG TOG AG 
GluTyr l^euAs nAsnAr g Va I Ly sS e rChrG 1 u LeuCy s A I aG 1 yG 1 nLeuAi aG I yG ly V a -Jls p£ erCvsGIr.G lyAspSerGIyG ly 

2300 

GACCTCTGG7 
ProLeuVal 

2210 232C 2330 2340 2350 23 6C 2370 2380 2390 

TTGCTTC GAGAAGGACAAGTACA'I"i" , ri ACAAGGAGTCAC i u i'-\"iV7GOGT'^i"lGOL^r'JTC<rr^2GC C C CAAT AAG CCTGGToTCTACGTTCG 
CysPheGluLysAspLysTyrlleLeuGlnGlyValThrSerTrpGlyLeuGiy^ 

-stctc^ c)a5/>i; /t*«e* 0>1\** SzQ04hC£ - 

ValSerArg /> { Q * V 
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d4 0> PCT/US98/XXXXX 
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<160> 20 

<170> FastSEQ for Windows Version 3-0 

<210> 1 

<211> 2433 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1) ... (2433) 



<400> 1 ^ ctt ctt tta rtt ctg aaa tea 

e e e £ e - ™' l - : - - " u ?he L " " set 

1 5 

, rr, na t aac tat gta aat acc cag ggg get tea 
ggt caa gga gag cct ctg gat gac g ^ ^ Qly ^ Ser 

Gly Gin Gly Glu ?ro Leu Asp Asp ^ ^ 

2 S £ s £ 51 5 2 S E S S S S E E 

s e e e s e e e e e e e s s e e 

5C 

„ raa caa tgt gto at a atg get gaa aac agg 

E E E E Z E E E c 9 „ 9 ™i «i. - «• - - « 
E E E E S S 5 S S 5 S S S S E E 



48 



96 



144 



192 



240 



288 
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ida g:^ :a" etc t:a gs-9 ~r- aa 9 - ~ - 999 aat 99s aac: aac tac aga 326 
Lys Val Tyr leu Ser 31 u Cys Lys T.tr Giy Asn Gly Lys A sr. Tyr Arg 
103 1C5 11C 

ggg a eg ate ccc aaa sea aaa aac 99 c acc tgc caa aaa tgg age 3S4 

Gly Thr Met Ser Lys Thr Lys Asn Gly lie Thr Cys Gin Lys Trp Ser 
115 12G 125 

tec act tct ccc cac aga cc: aga ttc tea cc: get aca cac cce tea 432 
Ser Thr Ser Frc His Arg Pro Arg ?he Ser Pro Ala Thr His Pro Ser 
130 125 140 

gag gga ctg gag gag aac tac tgc agg aa: cca gac aac gat ccg tag 480 
Glu Gly Leu Glu Glu Asn Tyr Cys Arg Asn Pro Asp Asn Asp Pro Gin 
145 150 155 160 

ggg ccc tgg tgc tat act act gat cea gaa aag aga cat gac tac tgc 528 
Gly Pro Trp Cys Tyr Thr Thr Asp Pre Glu Lys Arg Tyr Asp Tyr Cys 
165 170 175 

gac at: ctt gag tgt gaa gag gaa tgt atg cat tgc agt gga gaa aac 5 ^ 5 

Asp lie Leu Glu Cys Glu Glu Glu Cys Met His Cys Ser Gly Glu Asn 
180 185 190 

tat gac ggc aaa att tec aag acc atg tct gga ctg gaa tgc cag gec 624 
Tyr Asp Gly Lys lie Ser Lys Thr Met Ser Giy Leu Glu lys Gin Ala 
195 200 205 

tgg gac tct cag age cca cac get cat gga tac att ect tec aaa ttt 672 
Trp Asp Ser Gin Ser Pro His Ala His Gly Tyr lie Pro Ser Lys Phe 
210 215 22C 

cca aac aag aac ctg aag aag aat tac tgt cgt aac ccc gat agg gag 720 
Pro Asn Lys Asn Leu Lys Lys Asn Tyr Cys Arg Asn Pro Asp Arg Glu 
225 230 235 240 

ctg egg cct tgg tgt ttc acc acc gac ccc aac aag cgc tgg gaa ctt 768 
Leu Arg Pro Trp Cys Phe Thr Thr Asp Pro Asn Lys Arg Trp Glu Leu 
245 250 255 

tgc gac ate ccc cgc tgc aca aca cct cea cca tct tct ggt ccc ace 816 
Cys Asp lie Pro Arg Cys Thr Thr Pro Pro Pro Ser Ser Gly Pro Thr 
260 265 270 

tac cag tgt ctg aag gga aca ggt gaa aac tat cgc ggg aat gtg get 864 
Tyr Gin Cvs Leu Lys Gly Thr Gly Glu Asn Tyr Arg Gly Asn Val Ala 
275 280 285 

gtt acc gtt tec ggg cac acc tgt cag cac tgg agt gca cag acc cct 912 
Val Thr Val Ser Gly His Thr Cys Gin His Trp Ser Ala Gin Thr Pro 
290 295 300 

cac aca cat aac agg aca cca gaa aac ttc ccc tgc aaa aat ttg gat 960 
His Thr His Asn Arg Thr Fro Glu Asn Phe Pro Cys Lys Asn Leu Asp 
305 310 315 320 



2 



PCT/US98/24950 

WO 99/26480 



-era aaa aqg gec cca tgg tgc cat 

r e - z z z s s s - - - - sr. ^ 

325 

^ t-ac rqr aag ata ccg tec tgt 
aca ac= aac age caa gtg egg tgg 9-9 £ £ J Ile ?ro Ser cys 
Thr Thr Asn ser Gin Vai Arg T.p - 350 
340 

r** -ta qc- ccc aca gca cca cct 
gac ccc tcc cca gta tec acg gaa caa ^g g^- ^ ^ ^ prQ pr0 
AS p Ser Ser Pro Va. Ser Tnr o ^ 
355 

rac cat: ggt gat gga cag age 
ga g eta acc cct gtg gtc cag gac tgc « Agp Qly Qln Ser 

Glu Leu Thr Pro Val Vai Gin Asp Cys Ty ^ 

370 

-° T Z £ - - - * - - «; ~ E - s ~ 

Tvr Arg Gly J-** r 395 
y 390 

Z - ~ .« - - - £ o2 % £ - a" E £ 

Trp Ser Ser Met ^iir . ro 41b 
405 

, ar tac tq c agg aat cca gat gec gat 

III Z K & S S S E ~ - ™ » - - «• - 

420 

^» aac -cc aac gtc agg tgg gag tac 
aaa ggc ccc tgg tgt ttt acc aca gac cc ^ ^ ^ ^ Qlu Tyr 
Lys Gly Pro Trp Cys Phe Thr .hr . ^ 
435 

w a ,c «, ... - z in f- z III S S £ - S S 

Cys Asn Leu Lys Lys Cys Ser c±y ^ 
450 

■^t- rrt tcc gaa gaa gac 

s = s s s s s s s s s ~ - - - a 

470 

S = S S £ 5 £ K - 2 5 5 S S 5 £ 

485 

s « « s - ~ S - 5 E K = = i = = 

515 

^ nt, aat aqt ccc tgg tgc tac 

„c , 9 c c .« £ £ »f ; £ £ S» & « cv= w 

Asn Tyr Cys Arg Asn Pro Asp ^ y - 



1008 



LC56 



1104 



L152 



1296 



1344 



1392 



1440 



1488 



1536 



1584 



1632 
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a eg aca aa: :ca aca aaa zzz :ac gae :ac tgt gat gtc cct cag tgt 15SC 
Thr Thr Asn Pro Arg I_ys Leu Tyr Asp Tyr Cys Asp Val Pro Gin Cys 
545 5 5 C 555 550 

gcg gec cct tea ttt gar cgt ggg aag ccz caa gtg gag ccg aag aaa 172S 
Ala Ala Pro Ser Phe Asp Cys Gly Lys Pre Gin Val Glu Pro Lys Lys 
565 5"0 575 

tgt ccz gga agg gtt gtg ggg ggg tgt gtg gec cac cca cat tec tgg 1775 
Cys Pro Gly Arg Val Val Gly Gly Cys Val Ala His Pro His Ser Trp 
560 535 590 

ccc tgg caa gtc agt ctt aga aca agg tzz gga atg cac tec tgt gga 1824 
Pro Trp Gin Val Ser Leu Arg Thr Arg Phe Gly Met His Phe Cys Gly 
595 50C 605 

ggc acc ttg ata tec cca gag tgg gtg ttg act get gec cac tgc ttg 1B72 
Gly Thr Leu He Ser Pro Glu Trp Val Leu Thr Ala Ala His Cys Leu 
610 615 620 

gag aag tec cca agg cct tea tee tac aag arc ate ctg ggt gca cac 1920 
Glu Lys Ser Pro Arg Pro Ser Ser Tyr Lys Val lie Leu Gly Ala His 
625 630 535 640 

caa gaa gtg aat etc gaa ccg cat gtt cag gaa ata gaa gtg tct agg 1968 
Gin Glu Val Asn Leu Glu Pro His Val Gin Glu He Glu Val Ser Arg 
645 550 655 

ctg ttc ttg gag ccc aca cga aaa gat att gec ttg eta aag eta age 2016 
Leu Phe Leu Glu Pro Thr Arg Lys Asp He Ala Leu Leu Lys Leu Ser 
660 665 670 

agt cct gee gtc ate act gac aaa gta ate cca get tgt ctg cca tec 2064 
Ser Pro Ala Val He Thr Asp Lys Val He Pro Ala Cys Leu Pro Ser 
67 5 6 SO 68 5 

cca aat tat gtg gtc get gac egg ace gaa tgt ttc ate act ggc tgg 2112 
Pro Asn Tyr Val Val Ala Asp Arg Thr Glu Cys Phe He Thr Gly Trp 
690 695 700 

gga gaa acc caa ggt act ttt gga get ggc ctt etc aag gaa gec cag 2160 
Gly Glu Thr Gin Gly Thr Phe Gly Ala Gly Leu Leu Lys Glu Ala Gin 
705 710 715 720 

etc ccz gtg att gag aat aaa gtg tgc aat cgc tat gag ttt ctg aat 2208 
Leu Pro Val He Glu Asn Lys Val Cys Asn Arg Tyr Glu Phe Leu Asn 
725 730 735 

gga aga gtc caa tec acc gaa etc tgt get ggg cat ttg gec gga ggc 2256 
Gly Arg Val Gin Ser Thr Glu Leu Cys Ala Gly His Leu Ala Gly Gly 
740 745 750 

act gac agt tgc cag ggt gac agt gga ggt cct ctg gtt tgc ttc gag 1304 
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Ser Gly Gly Pro Leu Val Cys Phe Glu 



Thr » SD c er Cvs Gin Gly Asp . - 

Thr Asp ~ ^ 76 0 

„ act t gg ggt <=tt ggc tgt 2352 
aag gac aaa tac att tta caa gga gt ^ ^ ^ Qly Cys 

Ly 9 s L Lys Tyr He Leu Gin Gly 

^ at- cat get tea agg ttt gtt 24C0 

gca cgc =cc .at aag oct ggt gtc «t £ c. ^ ^ ^ phe x 
La Arg Pro Asn Lys Pro Gly /al -y. 800 
rt 790 

•« t r« ;s s s e » " a 

Thr Trp -Lie Giu ^y 10 
805 



<210> 2 
<211> BIO 
<212> PRT 

<213> Homo sapiens 



„« ol ; 4 s: - - - v.! - - - - - - - ir s " 

oiv ... oxy - - - - »' If ^ " ~ » " a ~ 

20 Gin Leu Gly Ala Gly Ser He Glu Gxu 

Leu Phe Ser Val Thr Lys i*. Oln ^ 

, f la Lys cys Glu Glu Asp Glu Glu Phe Thr Cys Arg Aia Phe 

Cys Ala Ala Lys w 6 0 

c;n , r , rip Met Ala Glu Asn Arg 

I tiHs Ser LYS Glu Gin Gin Cys Val :e Met Al 

Gin Tyr His ser ^y = 75 

u. . .. .„ - - - - « - - val ™ ph * » 

; y! M1 ^ 3,. - - - - » - - r," - ™ 

100 _ Thr cys Gin Lys Trp Ser 

Gly TtI ™ Ly » Gly 

115 P o His «, » - «" « *" " a ™ P " S " 

Ser Thr Ser Pro His Arg v a 14Q 

Gltt s° «* - - - - - » s MP M ° MP p " - 
£ « «. - - - - - s: ~ ^ MP - cys 

165 » r . /ct Ser Gly Glu Asn 

ASP Xle Leu Glu Cys Glu Glu Glu Cys Met Ex. Cys ^ 

180 Ile =er Lys Thr Z Ser Gly Leu Glu Cys Gin Ala 
Tyr Asp Gly Lys He -er Lys 2Q5 

195 . ;°° H . Gly ^ "le Pro Ser Lys Phe 

~ lT1 qpr pro His Ala His ^J.y ^y 1 
Trp Asp Ser Gin Ser fr 22Q 

210 21 . „ cys Arg Asn Pro Asp Arg ulu 

Pro Asn Lys Asn Leu Lys Lys Asn Tyr Cys Aj 

225 te Pro ~rp Cys Z Thr Thr Asp Pro Asn Lys Arg Trp Glu Leu 
Leu Arg Pro .rp w ° 250 ^ 

2 rv S -hr Thr Pro Pro Pro Ser Ser Gly Pro Thr 
Cys Asp He Pro Arg Cys xhr Thr 



5 
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2 6 0 ZiS 2"c 

Tyr Gin Cys .eu Lys G_y Tnr G^y Giu Asn Tyr Arg Gly Asn Val Ala 

Val Thr Val Ser Gly His Thr Cys Gin His Trp Ser Aia Gin Thr Fro 

2 90 19 5 53C 

His Thr His Asn Arg Thr Pro Glu ash Phe Pro Cys Lys Asn Leu Asp 
3 0 5 310 3 15 2 2 C 

Glu Asn Tyr Cys Arg Asn Fro Asp Gly Lys Arg Ala Pro Trp Cys His 

325 330 335 

Thr Thr Asn Ser Gin Val Arg Trp Glu Tyr Cys Lys lie Pro Ser Cvs 

34C 345 350 

Asp ser Ser Pro Val Ser Thr Glu Gin Leu Ala Pro Thr Ala Pro Pro 

355 36C 365 

Glu Leu Thr Pro Val Val Gin Asp Cys Tyr His Gly Asp Gly Gin Ser 

370 3 75 280 

Tyr Arg Gly Thr Ser Ser Thr Thr Thr Thr Gly Lys Lys Cys Gin Ser 
3S5 390 3 95 400 

Trp Ser Ser Met Thr Fro His Arg His Gin Lys Thr Pro Glu Asn Tyr 

405 410 415 

Pro Asn Ala Gly Leu Thr Me: Asn Tyr Cys Arg Asn Pro Asp Ala Asr 

420 425 430 

Lys Gly Pro Trp Cys Phe Thr Thr Asp Pro Ser Val A.rg Trp Glu Tyr 

435 440 445 

Cys Asn Leu Lys Lys Cys Ser Gly Thr Glu Ala Ser Val Val Ala Pro 

450 455 460 

Pro Pro Val Val Leu Leu Pro Asp Val Glu Thr Pro Ser Glu Glu Asp 
465 470 475 430 

Cys Met Phe Gly Asn Gly Lys Gly Tyr Arg Gly Lys Arg Ala Thr Thr 

485 490 495 

Val Thr Gly Thr Pro Cys Gin Asp Trp Ala Ala Gin Glu Pro His Arg 

500 505 510 

His Ser lie Phe Thr Pro Glu Thr Asn Pro Arg Aia Gly Leu Glu Lys 

515 520 525 

Asn Tyr Cys Arg Asn Pro Asp Gly Asp Val Gly Gly Pre Trp Cys Tyr 

530 535 540 

Thr Thr Asn Pro Arg Lys Leu Tyr Asp Tyr Cys Asp Val Pro Gin Cys 
545 550 555 560 

Ala Aia Pro Ser Phe Asp Cys Gly Lys Pro Gin Val Glu Pro Lys Lys 

565 570 575 

Cys Pro Gly Arg Val Val Gly Gly Cys Val Ala His Pro His Ser Trp 

580 585 590 

Pro Trp Gin Val Ser Leu Arg Thr Arg Phe Gly Met His Phe Cys Gly 

595 600 605 

Gly Thr Leu He Ser Pro Glu Trp Val Leu Thr Ala Ala His Cys Leu 

610 615 620 

Glu Lys Ser Pro Arg ^ro Ser Ser Tyr Lys Val He Leu Gly Aia His 
525 630 635 640 

Gin Glu Val Asn Leu Glu Pro His Val Gin Glu lie Glu Val Ser Arg 

645 650 555 

Leu Phe Leu Glu Pro Thr Arg Lys Asp He Ala Leu Leu Lys Leu Ser 

660 665 670 

Ser Pro Ala Val He Thr Asp Lys Val He Pro Aia Cys Leu Pro Ser 

675 660 585 

Pro Asn Tyr Val Val Ala Asp Arg Thr Glu Cys Phe He Thr Gly Trp 
690 595 700 
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, ly al » « «. ol y - »• "» 01 * £ L " s 51u "* 
£ m vi u. oi» - - - « ^ - - - »» 

725 r , Mv-^sLeu Ala Gly Gly 

^ ^ rpv,^ r i r Leu Cvs Aia ( ^ly Leu * — a * 

Gly Arg Val Gin Ser Thr G.u Leu . ?5Q 

740 ' - oi ipn val Cys Phe Glu 

Br Ast3 Ser Cys Gin Gly Asp Ser G.y Gly P-o -eu Val 

a Ivs T V r He Leu Gin Gly Val Thr Ser Trp Gly Leu Gly Cys 

Lys Asp Lys Tyr n= 780 

770 , r i tvv^ uai ^er Arq Phe Val 

Ala Arg Pro Asn Lys Pro Gly Val Tyr Vax Arg Va. -er 



T« lie Glu Gly Val Met Arg Asn Asn 
805 810 



<210> 3 
<211> 2696 
<212> DNA 

^213 > Mus musculus 

<220> 

<221> CDS 

<222> (1) - - - (2436) 

<400> 3 ^ atc ctt c^g ttt etc ttg ctt ctg aaa cca 

S Z Hfs E SI SI xfe Leu Leu P. Leu Leu Leu Leu Lys Pro 
'l 5 

,aa caa ggg gac teg ctg gat ggc tac ata age aca caa ggg get tea 

^ y Gin Gly Asp Ser Leu Asp Gly ^ He ^ 
20 

aaa cag etc gca gca gga ggt gtc teg gac 
tl Z sfr - £ 5! 5! £ «. II. XX. «V - S « "» 

35 4 

„ aa a ra aac ttt gtc tgc agg tea ttc 

t3t tt9 r. £ £ s" " s* £ « »« v al cy » «, « p.. 

Cys Leu Ala Lys Lys ^± i gQ 

s ~ s = - s = 3= « s = = = = = 

5 S = = " S 5 £ S S E S S E E - 

8 5 

^ nnr ate qqc aac ggc tac aga 
agi gtg t« «, £ jj. £ £ - «= « « A „„ Gly Tyr Mg 

Arg val Tyr Leu Ser Glu Lys uy 11Q 
100 1JD 

*- ~r*<- ntt acc tqt caa aag tgg ggt 
gga acc atg tee agg aca aag agt gg ; gtt gc ; ^ ^ ^ ^ Qly 

Gly Thr Met Ser Arg Thr Lys Ser ^xy 



48 



96 



144 



192 



240 



288 



336 



384 
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1 1: 



a 



aeg ccc zaz gta ::; aac tac zzz ccc agc aca cat _ 

Ala Thr Phe Pro His 7a i Pro Asn Tyr Ser Pre Ser Thr K's d~ * sn 

- 30 135 140 

gag gga eta gaa gag aac :ac :c: agg aac cca gac aat gat caa caa 
Giu Gly leu Giu Glu Asn Tyr Cys Arg Asn Pre Asc Asn Ass Giu G^n 
145 155 ' * 

ggg cct tag tgc tac act aca gac ccg gac aag aaa tat cac tac tg~ 
Gly Pro Trp Cys Tyr Thr Thr Arp Pro Asp Lys Arg Tyr Asp Tyr Cys 
165 - 7 - " 175 

aac att cct gaa tgc gaa gag gaa tgc atg tac tgc aat gca aaa aag 
Asn lie Pro C-lu Cys Glu Glu Glu Cys Met Tyr Cys Ser Gly 5l u Lys 
ISO 135 19 'o 

tac gag ggc aaa ate tec aac acc atg cct gga ctt gac tgc cag gec 
Tyr Glu Gly Lys lie Ser lys Thr Met Ser Glv Leu Ast Cys Gin Ala 
155 200 2G5 

tgg gat cct cag agc cca cat get cat gga tac ate ccc ccc aaa tf 
Tr P Asp Ser Gin Ser Pro His Ala His Gly Tvr lie Pro Ala Lvs r>he 
210 215 ' 220 

cca agc aag aac ctg aag atg aat tat tgc cac aac cct aac aag aag 
Pre Ser lys Asn Leu" Lys Met Asn Tyr Cys His Asn Pro Aso Glv Glu 
225 230 235 * ' 240 

cca agg ccc tgg tgc ttc aca aca gac ccc acc aaa cac tag gaa tac 
Fro Arg Pro Trp Cys Pne Thr Thr Asp Pro Thr Lys Arg Trp Glu Tyr 
245 250 " * 255 

tgt gac ate ccc cgc tgc aca aca ccc ccg ccc cca ccc agc cca acc 
Cys Asp He Pro Arg Cys Thr Thr Pro Pro Pre Pro Pro Ser Pro Thr 
260 265 270 

tac caa tgt ctg aaa gca aga get gaa aat tac cga ggg acc atg tct 
Tyr Gin Cys Leu Lys Gly Arg Gly Glu Asn Tyr Arg Gly Thr Val Ser 
275 280 285 

gtc acc gtg tct ggg aaa acc tgt cag cgc tag act aaa caa acc cct 
Val Thr Val Ser Gly Lys Thr Cys Gin Arg Tro Ser Glu Gin ^hr P-o 
290 295 300 

cat agg cac aac agg aca cca gaa aat ttc ccc tgc aaa aat ctg caa 
His Arg His Asn Arg Thr Pro Glu Asn Phe Pro Cys Lys £sr Leu Giu 
305 31C 315 32C 

gag aac tac tgc egg aac cca gat gga gaa act get ccc tgc tgc tat 
Glu Asn Tyr Cys Arg Asn Fro Asp Gly Giu Thr Ala Pro Trp Cys Tyr 
325 330 335 

acc act gac agc cag ctg agg tgg gag tac tgt gag att cca tec tac 



460 



576 



624 



72C 



768 



864 



912 



960 



1008 
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T nr Thr Asp Ser Gin Leu Arg Trp C-lu Tyr Cys Glu He Pro Ser Cys 



340 



345 



a-a tec tea gca tea cca gac cag tea gat tec tea gtt cca cca gag 
III III Ser La Ser Pro Asp Gin Ser Asp Ser Ser Val Pro Pro Glu 

36C j6b 



355 



„- a caa aca cct gta gtc cag gaa tgc tac =ag age gat ggg eag age 
HI Z S Pro va! val Gin Glu Cys Tyr Gin Ser Asp Gly Gin Ser 

3 8 0 



370 



375 



r-r caa act aca tea tee act acc ate aca ggg aag aag tgc cag tec 
£ 2 S Thr ser Ser Thr Thr lie Thr Gly Lys Ly. Cys Gin Ser 

J 395 - 



385 390 



raa aca get atg ttt cca cac agg cat teg aag ace cca gag aac ttc 
Sp Ala Ala Met Phe Pro His Arg His Ser Lye Thr Pro Glu Asn Phe 



405 410 



a n»r act aac ttg gag ato aac tac tgc agg aac ccg gat ggt gac 
p" III Ala Gly Leu 111 ^ Asn Tyr Cys Arg Asn Pro Asp Gly Asp 

425 430 



420 



aaa aac cct tgg tgc tac ace act gae ecg age gtc agg tgg gaa tac 
lyl Gly Pro Trp Cys Tyr Thr Thr Asp Pro Ser Val Arg Trp Glu Tyr 



435 



440 



* n <* a -c eta aaa egg tgc tea gag aca gga ggg agt gtt gtg gaa ttg 
Z tl III Z Cys ser Glu Thr Gly Gly Ser Val Val Glu Leu 



450 



455 



rec aca qtt tec eag gaa cca agt ggg ccg age gac tct gag aca gac 
P r C o Thr Val Ser Gin Glu Pro Ser Gly Pro Ser Asp Ser Glu Thr Asp 
465 470 475 

raa ata -at gag aat ggc aaa gac tat egg ggc aaa aeg gec gtc act 
Zs Tel i£ Gly Asn fly Lys Asp Tyr Arg Gly Lys Thr Ala Val Thr 



435 



gca get ggc ace =ee tgc cag gga tgg get gee eag gag ccc cac agg 
Ala La Gly Thr Pro Cys Gin Gly Trp Ala Ala Gin Glu Pro Hxs Arg 



500 



505 



* n r ate ttc acc cca cag aca aac cca egg gca gat ctg gaa aag 
£ % £ £ £ Pro J, Thr Asn Pro « 9 «. - 01» W 



515 



520 



aac tae tac caa aac cea gat ggg gat gtg aat ggt ect tgg tgc tat 
Asn Tyr CyS Arg Asn Pro Asp Gly Asp Val Asn Gly Pro Trp Cys Tyr 



530 535 



aca aca aac ccc aga aaa ett tat gac tat tgt gae ate ccc ctg tgt 
Thr Thr Asn Pro Arg Lys Leu Tyr Asp Tyr Cys Asp lie Pro Leu Cys 



545 



550 



1104 



1152 



1200 



124B 



1296 



1344 



1392 



1440 



1488 



1536 



1584 



1632 



1680 
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gca tea gca tea ::: ::: gag tgc ggg aaa ::: zag gtg gaa ccg aag 1HS 
Ala Ser Ala Ser 3er Phe Hu Cys 31/ lys ?ic 3_n VH Glu Pro lys 
565 :~: ="5 

aaa tgc ::: ggg agg gtg erg ggt ggc tgc grg gec aac cc: cac ; 7"6 

Lys Cys Pro Gly Arg Val Val 3ly Gly Cys Yal Ala Asr. Pro His Ser 
56C 583 53C 

tag ::: tgg caa ate age err. aga aca aga ttt acc gca cag cac etc 1324 
Trp Pro Trp Gin lie Ser Leu Arg Tnr Arg Phe Thr Gly Gin Kis Phe 
595 SCO 60S 

tgt ggc ggt act tta ata gec eea gag tgg get ctg act get gee cac 1372 
Cys Gly Gly Thr Leu He Ala Pro Glu Trp Val leu Thr Ala Ala His 
510 615 520 

tgt ttg gag aaa tet tea aga cct gaa tac aag gtt ate ctg ggt 1920 

Cys Lee Glu Lys Ser Ser Arg Pro Glu Phe Tyr Lys Val He Leu Gly 
525 630 525 640 

gcg cac gaa gaa tat ate egt ggg ctg gat gtt eag gaa ata tea gta 1963 
Ala His Glu Glu Tyr He Arg Gly Leu Asp Val Gin Glu He Ser Val 
545 650 555 

gec aaa ctg ate ttg gag ccc aac aae egt gac att gee etg ctg aaa 2016 
Ala Lys Leu He Leu Glu Pro Asa Asn Arg Asp He Ala Leu Leu Lys 
660 665 670 

eta age cgc cca gec acc ate acg gat aaa gtc att cca get tgt ctg 2064 
Leu Ser A.rg Pre Ala Thr He Thr Asp Lys Val lie Pro Ala Cys Leu 
575 680 685 

cca tct oca aat tac atg gtt get gac egg aca ata tgt tac ate acc 2112 
Pro Ser Pro Asn Tyr Met Val Ala A. op Arg Thr He Cys Tyr He Thr 
690 695 700 

ggc tag gaa gag act caa gcg act ttc ggt gee ggt cat etc aag gag 2160 
Gly Trp Gly Glu Thr Gin Gly Thr Phe Gly Ala Gly Arg Leu Lys Glu 
705 710 715 720 

get cag ctg cct gtg att gag aac aag gtg tgc aac cgc gtc gag tat 2208 
Ala Gin Leu Pro Val He Glu Asn Lys Val Cys Asn Arg Val Glu Tyr 
725 730 735 

ctg aac aac aga gtc aaa tec acg gag etc tgt gec ggg caa ctg get 2256 
Leu Asn Asn Arg Val Lys Ser Thr Glu leu Cys Ala Gly Gin Leu Ala 
740 745 750 

ggt ggc gtc gac age tgc caa cgc gac agt gga gga cct ctg gtt tgc 2304 
Gly Gly Val Asp Ser Cys Gin Gly Asp Ser Gly Gly Pro Leu Val Cys 
755 760 765 

ttc gag aag gac aag tac att tta caa gga gtc act tct tgg ggt ctt 2352 
Phe Glu Lys Asp Lys Tyr He Leu Gin Gly Val Thr Ser Trp Gly Leu 
770 775 730 
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*- t-^r- crr'r CCZ CtC CCg "99 

^ = t- '~^ t ~ aat ate cac g-- - 

ggc tgt get cgc c== aat aag ; ~ .9 . v&1 Ser Arg 

3 ly cys Ala Arg Pro Asr. „s ?ro .ly -Y 300 

795 790 

„ a . t - aC tag act caa agg gag a,g agg aat aac tgactaggtg 
£ vi £ t5 He Clu Arg Glu Met Arg As, Asn 

805 810 



- a ^rt-raaa -atgggciaga eggctcaggg 
g aaggcc g a g caaaacctct gctna t ^* ggg^ 

tgtttggaaa aactgaca "^J^t attgtgagta aaattttcct gtctgtggac 
gccccccagc ccctcccctt tt.ttgtatc *t.g g 9 aaaa ta aactcgat 

^teeggatet tgtgacaata gaccatcact gc.gtgac .tg . 



acrtactrtg 



<210> 4 
<211> S12 
c212> PRT 

<213> M uS musculus 



2400 



2446 



2506 
2566 
2626 
2686 
2696 



«rs; *v. «. - .» - - ~ - - - - *~ 

51v »» „,, « si ,«« « o ly tj, .1. - « «■ s « 
le „ Ph . s « t« ,y. w. «. ~ «• «y -i «» « 

0Y . „«„ W cy. «u Gly 1 T,r «P P« «1 cys M S*r Ph. 
31 „ Hi. S.r Ly, c,u L 01. Cy, «1 Il« - ^ 
Z, « s« S« ,1. II. „ « « «P v.! «. « «- «» - 
„ «1 Tyr 01. =y. « «, »• «V « " 9 

01y » ... III « ~ W - - - "* c - S w ' T " 51y 

ala „, £ B „ El . v.. «o T.r. Ty, ... » .« »» «!■ » » 

„. s « «. «. - £ «*• ™ - ™ asp Mn i,p Glu S 

III ™ ^ -V. Tyx ^ x« «P »J ™ T " " P IS 

M » IW » 3i. s «» «. «» =2 « ^ * =« s; 01 ° w ' 

180 ri =^r lvs --ir Met ser Gly Leu Asp Cys Gin Ala 
Tyr Glu Gly ^ys He Ser Lys Met ^ 

195 . ,,. = - lv Tvr Tie Pro Ala Lys Phe 

Trp Asp Ser Gin Ser Pro His Ala Ais Gly Tyr lie 

210 215 » r-- rvs H^s Asn ?ro Asp Gly Glu 

Pro Ser Lys Asn Leu Lys Met Asr. Ty- Cys H.s ^ 

225 r. Ill -hr -hr Asp oro Thr Lys Arg Trp Glu Tyr 

Pro Arg Pro Trp Cys Phe .hr .nr Asp . ^ ^ 

245 r. r.,r -hr Pro P-o Pro Pro Pro Ser Pro Thr 
evs Asp He Pro Arg Cys Thr ,nr Pro P.o _^ 

260 265 
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Tyr Gin Cys Leu Lys Sly Arc .V. y Glu Asn Tyr Arg 11 y Tnr Val Ser 

:-= : v sc 2 35 

Val Tnr Val ler Giy Lys Tnr ryE Gin Arg Try Ser Glu Gin Thr Pre 

290 295 30C 

His Arg His Asr. Arg Tr. r Pre Glu Asn Phe Pro Cys Lys Asn Leu Glu 
2 05 310 215 32 3 

Glu Asn Tyr Cys Arg Asn Fro Asp Gly Glu Thr Ala Pro Trp Gys Tyr 

325 32C 335 

Tnr Thr Asp Ser Gin Leu Arg Trp G 1 u Tyr Gys Glu lie Pre Ser Gys 

340 345 35C 

Glu Ser Ser Ala Ser Pro Asp Gin Ser Asp Ser Ser Val Pre Pro Glu 

3=5 360 365 

Glu Gin Tnr Pro Val Val Gin Glu Gys Tyr Gin Ser Asp Gly Gin Ser 

370 3?5 350 

Tyr Arg Gly Tnr Ser Ser Thr Thr lie Thr Gly Lys Lys Gys Gin Ser 
335 390 395 400 

Trp Ala Ala Met Phe Pro His Arg His Ser Lys Tnr Pro Glu Asn Phe 

405 4IC 415 

Pro Asp A- a Gly Leu Glu Met Asn Tyr Cys Arg Asn Pro Asp Gly Asp 

420 425 430 

Lys Gly Pro Trp Cys Tyr Thr Thr Asp Pro Ser Val Arg Trp Glu Tyr 

435 440 445 

Cys Asn Leu Lys Arg Cys Ser Glu Thr Gly Gly Ser Val Val Glu Leu 

450 455 460 

Pro Thr Val Ser Gin Glu Pro Ser Gly Pro Ser Asp Ser Glu Thr Asp 
465 470 4^5 480 

Cys Met Tyr Gly Asn Gly Lys Asp Tyr Arg Gly Lys Thr Ala Val Thr 

435 490 495 

Ala Ala Gly Thr Pro Cys Gin Gly Trp Ala Ala Gin Glu Pre His Arg 

500 505 510 

His Ser lie Phe Thr Pro Gin Thr Asn Pro Arg A.l a Asp Leu Glu Lys 

515 520 525 

Asn Tyr Cys Arg Asn Pro Asp Gly A-sp Val Asn Gly Pro Trp Cys Tyr 

530 535 540 

Thr Thr Asn Pro Arg Lys Leu Tyr Asp Tyr Cys Asp lie Pro Leu Cys 
545 550 555 560 

Ala Ser A.Ia Ser Ser Phe Glu Cys Gly Lys Pre Gin Val Glu Pro Lys 

565 57G 575 

Lys Cys Pro Gly Arg Val Val Gly Gly Cys Val Ala Asn Pro His Ser 

580 585 590 

Trp Pro Trp Gin lie Ser Leu Arg Thr Arg Phe Thr Gly Gin His Phe 

595 600 605 

Cys Gly Gly Thr Leu He Ala Pro Glu Trp Val Leu Thr Ala Ala Kis 

610 615 620 

Cys Leu Glu Lys Ser Ser Arg Pro Glu Phe Tyr Lys Val He Leu Giy 
625 630 635 640 

Ala His Glu Glu Tyr He Arg Gly Leu Asp Val Gin Glu He Sex Val 

645 550 655 

Ala Lys Leu He Leu Glu Pro Asn Asn Arg Asp He Ala Leu Leu Lys 

660 665 670 

Leu Ser Arg Pro Ala Thr He Thr Asp Lys Val lie Pro Ala Cys Leu 

675 580 685 

Pro Ser Pro Asn Tyr Met Val Ala A.sp Arg Thr He Cys Tyr He Thr 

690 695 700 

Gly Trp Gly Glu Thr Gin Gly Thr Phe Gly Ala Giy Arg Leu Lys Glu 
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715 



705 D ~ al l\l Aon Lys Val Cys Asa Arc Val Glu Tyr 

Ala Gin Leu Pro val -le ^ , ^ 



735 

a 



L „ «» M *, .2 w » s » «. - •* S Mu A * 

o;y sly vai £ s„ c «. «y ~ «v ;™ - '" al 

755 - n P t" Gin Gly Val Thr Ser Trp Gly Leu 

Phe Glu Lys Asp Lys Tyr lie -eu Gin c.iy ^ 

770 n „ lvs Pro Glv Val Tyr Val Arg Val Ser Arg 

G 1 y Cys Ma Arg Pro Asn L> s Pro ^. . goo 

~ 790 
^ Val Asp Trp He Glu Arg Glu Met Arg As, Asn 

805 axu 



<;210> 5 

<211> 1083 

<212> DNA 

.-213 > Homo sapiens 

<220> 
<221> CDS 

<222> (!)*•■ (1083) 



s z J" s £ « & «» -u *" " 9 "X 

.„ M -a. «. l% ■» £ * o" "I £ S « S 

Met ser Lys Thr Lys Asn Gly He Th <-y 
20 " 5 

« - s = - s s £ £ E = = ~ = S 5 

s k "» s s: s z z z z K £ - s « 

50 55 

tgg w „ t « «= r « 9- « s - ^ ™ ^ z ti 

xn, cvs Tvr Thr Thr Asp Pro Glu Li s Arg r &Q 

^, ~ ac t- aaa qaa aac tat gac 

c« gag tgt gaa 9*9 9" tgc atg c« agt gg g ^ ^ ^ 
Leu Glu Cys Glu Glu Glu Cys Met His C/a 95 

85 

^ ate tec gga eta gaa tge cag gee tgg gac 
gg c aaa att tec «g «= «3 £ « Leu Glu Cys Gin Ala Trp Asp 

Gly Lys Us Ser Lys -*.r .ieu nQ 
100 IUS 

«=, att ct tec aaa ttt cca aac 

tct cag age cca cac get cat gga ac at. c ^ n 
Ser Gin Ser Pro His Ala His Gly Tyr .le Pro ^ 



115 120 



96 



144 



192 



240 



283 



336 



384 



13 



WO 99/26480 



PCT/tS98/^4950 



aag a a: erg aag aac aat t = c tgt cgt aa: cc: ga: agg gac ttg egg 421 
lys Asn leu Lvs lys Ann Tyr lys Arg Ann Pro Asp Arg Glu Leu A.rg 
12 0 12 5 14 :■ 

:c: tgg tgt t:c a:: acc gac c:c aac aag cge tgg gaa c:: tgc gac 480 
Pro Trp lys Phe Thr Thr Asp Pre Asr. lys A.rg Trp Glu leu Cys Asp 
145 15C 155 160 

ate ccc cgc tgc aca aca ect cca cca tct tct cat etc acc tac cag 528 
lie Pre Arg Cys Thr Thr Pro Pre Pro Ser Ser Gly Pro Thr Tyr Gin 
165 1 7 C 175 

cgt ctg aag gga aca ggt gaa aac tat cgc ggg aat gtg get gtt acc 576 
Cys Leu Lys Gly Thr Gly Glu Asn Tyr Arg Gly Asn Val Ala Val Thr 
13 0 1 S 5 19 0 

gtt tec ggg cac acc tgt cag cac tgg act gta cag ace cet eae aca 624 
Val Ser CO/ His Thr Cys Gin His Trp Ser Ala Gin Thr Pre His Thr 
195 20C 205 

eat aac agg aca cca gaa aac ttc etc tgc aaa aat ttg gat gaa aac 672 
His Asn Arg Thr Pro Glu Asn Phe Pro Cys Lys Asn leu Asp Glu Asn 
210 215 220 

tac tgc cgc aat cet gac gga aaa agg gec cca tgg tgc cat aca acc 72 0 

Tyr Cys Arg Asn Pro Asp Gly lys Arg Ala Pro Trp Cys His Thr Thr 
225 230 225 240 

aac age caa gtg egg tgg gag tac tgt aag ata ccg tec tgt gac tec 763 
Asn Ser Gin Val Arg Trp Glu Tyr Cys Lys Tie Pre Ser Cys Asp Ser 
245 25C 255 

tec cca gta tec acg gaa caa ttg get ccc aca gca cca cet gag eta 815 
Ser Pro Val Ser Thr Glu Gin leu Ala Pro Thr Ala Pro Fro Glu leu 
260 265 270 

acc cet gtg gte cag gac tgc tac eat ggt gat gga cag age tac cga 864 
Thr Pro Val Val Gin Asp Cys Tyr His Gly Asp Gly Gin Ser Tyr Arg 
2^5 28C 235 

gge aca tec tec acc acc acc aca gga aag aag tgt cag tct tgg tea 912 
Gly Thr Ser Ser Thr Thr Thr Thr Gly Lys Lys Cys Gin Ser Trp Ser 
290 295 300 

tct atg aca cca cac egg cac cag aag acc cca gaa aac tac cca aat 960 
Ser Met Thr Pro His Arg His Gin Lys Thr Pro Glu Asn Tyr Pro Asn 
305 310 315 320 

get ggc ctg aca atg aac tac tgc agg aat cca gat gec gat aaa ggc 1008 
Ala Gly Leu Thr Met Asn Tyr Cys Arg Asn Pre Asp Ala A.sp Lys Gly 
325 330 335 

ccc tgg tgt ttt acc aca gac ccc age gtc agg tgg gag tac tgc aac 1C56 
Pro Trp Cys Phe Thr Thr Asp Pro Ser Val Arg Trp Glu Tyr Cys Asn 



14 
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350 



340 



1083 



gc :ca cga aca gaa gcg 
r Glu Ala 



<-ta aaa aaa 

Le u Lys ^ys cys Ser Giy Tnr 

355 



3 60 



<210> 6 
<211> 361 
<212> PRT 

<213> Homo sapiens 



^ «» <». «. ». ». -° *" *» Tht 
,„ i. - ». » «. «• *. - r; ~ ™ 

s «. ™ ™ « - « « - r Bi - ir s " al ° 01y 

u. «. 2. - ~ - - - " P - K ° G '" 

Irp 1% „ ~ « "° «» »• « :r " p Tyt cys A " » 

s. «. «. «. «. - =->•= »- "» ;r w G " - s* " p 
„ y w , n, « ™, « •« s -» «» «• s: TO " p 

s „ 0U1 s., Z «. - «■ - £ ~ "° *" 

115 " * a ct1 Pvn Asp Arg Glu Leu Arg 

, ys Asn Leu ay. ^ A- Tyr Cys Arg Asn P.o Asp 

13 0 13 _ .„„ T ,.„ * ra T rp Glu I.eu Cys Asp 

Pro ?zv Cys Phe Thr Thr Asp Pro Asn .ys Arg Trp ^ 

S Pro Arg Cys Thr Thr Pro Pro Pro Ser Ser Gly Pro - Tyr <*n 
cvs Leu Lys Gly £ Gly aiu a. Tyr Ar g cly Asn v. Ala v.! *r 

180 ^ M3 r i n Thr Pro Exs Thr 

val ser Gly His Thr Cys Gin Hi- Trp Ser Ala Gin .hr 

^ ~hr Pro Glu Asn Phe Pro Cys Lys Asn Leu Asp Glu Asn 

His Asn Arg xHr pro ^ 22Q 

Ty . £ „ „ » «y w " £ «. c »■ « * 

Si - ... - « £ «» c - s u * PI ° s " c,s - s " 

ser P „ v,, .„ ^ «» - - £ ™ ~ P " ^ G1 " 

260 ^ .iv asp Gly Gin Ser Tyr Arg 

Thr Pro val Val Gin Asp Cys Tyr H.s Asp ^ 

^ III ser . hr Thr Thr tL Gly Ly Ly. Cys Gin Ser Trp 
Gly Thr Ser ser -nr - 3Q0 

290 ^ -v^ -h- Pro Glu Asn Tyr Pro Asn 

Ser Met Thr Pro Eis Arg .-lis Gin ./s .h- P-^ 32Q 

305 n 10 - rvs Ara Asn Pro Asp Ala Asp Lys Gly 

Ala Gly Leu Thr Met Asn Tyr Cys Arg Asn ^ 
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Pre Trp Cys Phe Thr Thr Asp ~rr Ser Vai Arg Trp 31 u Tyr Cys Asn 

343 -45 j5C 

Leu Lys Lys Cys Ser Cly Tr.r 31 u A* a 
355 250 

<210> 7 
<211> 1C86 
<21Z> DNA 

< 2 1 3 > Mus mus cuius 



<22C> 
<221> CDS 

< 2 2 2 > ( 1 . . . . i 1 0 S 6 ) 



<40C> 7 

gcg cat ctg tea gaa tgt aag acc cgc ate ggc aac ggc tac aga gga 4S 

Val Tyr Leu Ser Glu Cys Lys Thr Gly He Gly Asn Gly Tyr Arg Cly 
1 5 10 15 



acc atg tec agg aca aag agt ggt ctt gcc tgt caa aag tgg ggt gcc 96 
Thr Met Ser Arg Thr Lys Ser Gly Val Ala Cys Gin Lys Trp Gly Ala 
20 25 30 



acq etc ccc cac gta ccc aac tac tct ccc agt aca cat ccc aat gag 144 
Thr Phe Pro His Val Pro Asn Tyr Ser Pro Ser Thr His Pro Asn Glu 
35 40 45 



gga eta gaa gag aac tac tgt agg aac cca gac aat gat caa caa ggg 
Gly Leu Glu Glu Asn Tyr Cys Arg Asn Pro Asp Asn Asp Glu Gin Gly 
50 55 50 



cct tgg tgc tac act aca gat ccg cac aag aga tat gac tac tgc aac 240 
Pro Trp Cys Tyr Thr Thr Asp Pro A.sp Lys Arg Tyr Asp Tyr Cys Asn 
55 ~Q -75 80 



att cct gaa tgt gaa gag gaa tgc atg tac tgc agt gga gaa aag tat 238 
lie Pro Glu Cys Glu Glu Glu Cys Met Tyr Cys Ser Gly Glu Lys Tyr 
85 90 95 



gag ggc aaa ate tec aag acc atg tct gga ctt gac tgc cag gcc tqg 336 
Glu Gly Lys lie Ser Lys Thr Met Ser Gly Leu Asp Cys Gin Ala Trp 
100 105 110 



gat tct cag age cca cat get cat gga tac ate cct gcc aaa ttt cca 334 
Asp Ser Gin Ser Pro His Ala His Gly Tyr lie Pro Ala Lys Phe Pro 
115 120 125 



age aag aac ctg aag atg aat tat tgc cac aac cct gac ggg gag cca 432 
Ser Lys Asn Leu Lys Met Asn Tyr Cys His A.sn Pro Asp Gly Glu Pro 
130 135 140 



agg ccc tgg tgc ttc aca aca gac ccc acc aaa cgc tgg gaa tac tgt 
Arg Pro Trp Cys Phe Thr Thr Asp Pro Thr Lys Arg Trp Glu Tyr Cys 
145 150 155 160 



480 
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r ~ a -r- c age cca acc tac 

oac arc ccc cgc tgc aca aca ccc c.g -~ - 

^-r ^vs Thr Thr Pro Pro Pro Pro .-u 
Asp I-Le Pro Arg -/s i~r ^ , ?5 



165 



- aa aca aaa qgt aaa aat :ac cga ggg acc gtg tcr gtc 
caa tgt ctg ? aa gga aga gg ^ q ^ yal ger Val 

Gin cys leu uys ^ly Arg ^\ ^- igQ 
180 185 

aa — -a- -aa cac tgg agt gag caa acc ccc cat 

£ fj Ill S £ - £ Cln Arg Trp Ser «u jjj ,nr Pro H.s 

195 200 

^ r, aa -at fee ccc tgc aaa aat ctg gaa gag 
aaa cac aac agg aca cca gaa - c * Glu 

Arg His Asn Arg Thr Pro Glu As., Phe Pro Cys Lys 
210 215 

„_ = T-t ccc tqq tgc tat acc 

z s z % "» ~ - - « - H: p » 4 - - 1« 



225 230 



act gac age cag ctg agg tgg gag cac tgt gag att cca tec tgc gag 
Thr Lp Ser Gin Leu Arg Trp Glu Tvr Cf* u lu He P.o ^ 
245 250 

-,.= -,ar rrr r c a qtt cca cca gag gag 
tec tea gca tea cca gac cag tea gat t.c ca g ^ ^ ^ 

Ser Ser Ala Ser Pro Asp uln Ser Asp Ser S-r ^ 



260 265 



caa aca cct gtg gtc cag gaa tgc tac cag age gat ggg cag age tat 
Gin Thr Pro Val Val Gin Glu Cys Tyr Gin Se. Asp Gly 



275 280 



gC a get atg ttt cca cac agg cat teg aag acc cca gag aac ttc cca 

Ala Ala Met Phe Pro His ~rg His ser ^ ^ Q 
305 310 

t-^ ta- 'ac aag aac ccg gat get gac aag 

E e s; s r. ",i - £ a. £ ~ - - - - 

325 j3 ° 

- = »rr act gac ccg age gtc agg tgg gaa tae tgc 

z s s £ £ « £ « ■» s,r v " " 9 Ttp s; ^ ^ 



340 345 



aac ctg aag egg tgc tea gag aca gga ggg 
Asn Leu Lys Arg Cys Ser Glu Thr Gly Gl/ 
355 350 



<210> 8 
<211> 352 

17 



576 



624 



672 



720 



768 



316 



864 



«r- acc ate aca ggg aag aag tgc cag tec tgg ^ 

s sfy s s « £ ? »• ** ^ Ly - r. cy> G1 " s " Ttp 

290 295 



960 



1008 



1056 



1086 
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<2 12 > PRT 

<ZJ2> XUS T.U5 CU. IS 

<4GC> = 

Val Tyr -eu Ser Glu Cys Lys Thr Gly He Gly Asn 31 y Tyr Arc Giy 

5 1C 15 

Thr Met Ser Arg Thr Lys Ser Gly Val Ala Cys Gin Lys Trp Gly Ala 

20 25 3C 

Thr Phe Pro His Val Pre Asn Tyr Ser Pro Ser Thr His Pro Asn Glu 

3 5 4 0 -4 5 

Gly leu Glu Glu Asn Tyr Cys Arg Asn Fro Asp Asn Asp Glu Gin Gly 

50 55 60 

Pro Trp Cys Tyr Thr Thr Asp Pre Asp Lys Arg Tyr Asp Tyr Cys Asn 
65 70 ^5 80 

He Pro Glu Cys Glu Glu Glu Cys Met Tyr Cys Ser Gly Glu Lys Tyr 

85 90 95 

Glu Gly Lys lie Ser Lys Thr Xet Ser Sly Leu Asp Sys Gin Ala Trp 

1 0 C 105 110 

Asp Ser Gin Ser Fro His Ala His Gly Tyr He Pro Ala Lys Phe Pro 

115 1 2 C 12 5 

Ser Lys Asn Leu Lys Met Asn Tyr Cys His Asn Pro Asp Gly Glu Pro 

13C 135 140 

Arg Pro Trp Cys Phe Thr Thr Asp Pro Thr Lys Arg Trp Glu Tyr Cys 
145 150 155 160 

Asp He Pro Arg Cys Thr Thr Pro Pro Pro Pro Pro Ser Pro Thr Tyr 

165 170 175 

Gin Cys Leu Lys Gly Arg Gly Glu Asn Tyr Arg Gly Thr Val Ser Val 

180 185 190 

Thr Val Ser Gly Lys Thr Cys Gin A.rg Trp Ser Glu Gin Thr Pro His 

195 200 2C5 

Arg His Asn Arg Thr Pre Glu Asn Phe Pro Cys Lys Asn Leu Giu Glu 

210 215 220 

Asn Tyr Cys Arg Asn Pro Asp Gly Glu Thr Ala Pro Trp Cys Tyr Thr 
225 230 235 240 

Thr Asp Ser Gin Leu Arg Trp Giu Tyr Cys Glu He Pro Ser Cys Glu 

245 250 255 

Ser Ser Ala Ser Pro Asp Gin Ser Asp Ser Ser Val Pro Pro Glu Glu 

260 265 270 

Gin Thr Fro Val Val Gin Glu Cys Tyr Gin Ser Asp Gly Gin Ser Tyr 

2^5 280 285 

Arg Giy Thr Ser Ser Thr Thr He Thr Gly Lys Lys Cys Gin Ser Trp 

290 295 300 

Ala Ala Men Phe Pro His Arg His Ser Lys Thr Pro Giu Asn Phe Pro 
305 310 315 320 

Asp Ala Gly Leu Glu Met Asn Tyr Cys Arg Asn Pro Asp Gly Asp Lys 

325 330 335 

Gly Pro Trp Cys Tyr Thr Thr Asp Pro Ser Val Arg Trp Glu Tyr Cys 

340 345 350 

Asn Leu Lys Arg Cys Ser Glu Thr Gly Gly 
355 360 

<210> 9 

<211> 552 

<212> DMA 

<2 13 > Mas mus cuius 
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< 2 2 0 > 

<221> CDS 

<222> (I) • • ■ ' 552) 

<40Q> 9 „ a „ eta aca ctg aac 48 



<40Q> 9 ^ a ^„ ^ ac ct . g gtg gca ctg aac 

in z - ^: ^ ^. - v .i ^ - - 

His .n- ^ r 10 

1 

rat: qaa aca gat ttc cag 
acc cce ctg tct gga gg= atg eg, ggt ate eg g ^ ^ 

Thr p r o Leu Ser Gly Gly Met Arg Gly lie Arg y ^ 
2C 25 

rt - a ccq age acc ttc egg get 
tgc Ct= cag eaa gee cga gee g g 999 c S eg .9 ^ ^ ^ ^ 
Cys Phe Gin Gin Axa Arg Ala *al t»iy 

j b 

_ ~ rr ata cqc cat get 
tte etg tee tct agg ctg cag gac etc £t age £ g g ^ ^ 

-^v- q«r Ara Leu Gin ^sp ueu Tyr 
Phe Leu Ser ser r gQ 

5 5 

E35SSSSE=255SS== 
S = 3 K = = S « ~ = = S = S i ~ 

85 90 
gag acc ege ate ttt tct ttt gac 99= ags gat gtc ctg aga cae cca 
Ify Ala Arc lie Phe Ser Phe Asp W Arg Asp ^ 

100 10b 
gcc cag eeg cag aag age gta egg cae ggc teg gac ccc agt ggg egg 
La Trl Pro Gin Lys ser Val Irp his Gly -« Asp ^ 

S2SKSSSSSSSSSSS5 

s S sr. s s e - s s s i si s s s*. s 

„, 9 « 9 c 5 . 9 = c.c « . f ™ «c f = =w £ •« « - 

Lys Ala Ala Ser Cys his Asn Ser Tyr le ^ 
165 1/0 



aac ttc atg acc tct ttc tec aaa 
Ser Phe Met Thr Ser Phe Ser Lys 
18 C 



19 



96 



144 



192 



240 



288 



336 



;84 



432 



480 



528 



552 
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-r 2 1 1 > 154 
<112> r RT 

,:i3> V.US T'uSCUlUG 



< 4 C 0 > 1 j 

u - s -r*,- it- c 3l n Aso ?r.e Sin ?rc Val Leu His Leu Val Ala Leu Asn 

-h- ^ro Leu Ser Glv Gly Xe: Arg Gly lie Arc Gly Ala Asp Pne Gin 

2C -5 30 

Cvs ?he Gin Gin Ala Arg Ala Val Gly Leu Ser Gly Thr Phe Arg Ala 

35 4G *i5 

Phe Leu Ser Ser Arg Leu Gin Asp Leu Tyr Ser lie Val Arg Arg Ala 

50 55 60 

Asd ^3 Gly Ser Val Pro He Val Asn Leu Lys Asp Glu Val Leu Ser 
65 70 75 80 

d-o ^er TrT3 Asd Ser Leu Phe Ser Gly Ser Gin Gly Gin Val Gin Pre 

35 30 9S 

Glv Ala Arg He ?ne Ser Pne Asp Gly Arg Asp Val Leu Arg His Pre 

100 H5 HO 

Ala ~ c ^ro Gin Lvs Ser Val Trt His Gly Ser Asp Pre Ser Sly Arc 

115 122 125 

&>-g Leu Met Glu Ser Tvr Cys Glu Thr Trp Arg Thr Glu Thr Thr Gly 

13C 135 140 

Ala -hr Gly Gin Ala Ser Ser Leu Leu Ser Gly Arg Leu Leu Glu Gin 
X45 150 155 160 

Lys Ala Ala Ser Cys His Asn Ser Tyr He Val Leu Cys lie Glu Asn 

165 170 175 

Ser Phe Met Thr Ser Phe Ser Lys 
180 



<210> 11 

<21I=> 1414 

<212> 3NA 

c2 13 > Mus nuseulus 



< 2 2 0 > 

<221> CDS 

<222> ' 1 ) . . . ( 1414 ) 



<400> 11 

atg cae eat aag gaa gta ace ctt etg ttt etc ttg ctt ctg aaa cca 48 

Met Asp His Lys Glu Val He Leu Leu Phe Leu Leu Leu Leu Lys Pro 

5 10 15 



aaa caa agg gac teg ctg gat gge tac ata age aca caa ggg get tea 
Giv Gin Gly Asd Ser Leu Asd Gly Tyr He Ser Thr Gin Gly Ala Ser 

25 20 



2C 



96 



ctg ttc agt etc ace aag aag cag etc gca gca gga ggt gtc teg gac 144 

Leu Phe Ser Leu Thr Lys Lys Gin Leu Ala Ala Gly Gly Val Ser Asp 

35 4 0 45 

tgt tta ace aaa tgt gaa ggg gaa aca gac ttt gtc tge agg tea ttc 192 

Cys Leu Ala Lvs Cvs Glu Glv Glu Thr Asp Phe Val Cys Arg Ser Phe 

50 " S5 60 
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„ r-an raa ta- qta ate acg gcg gag aac age 
cag cac age aaa gag ag .a 9 - ^ ^ ftU Qiu Asn Ser 

G^r Tyr His Ser Lys Glu G.n ^ ^ g0 

65 70 

_ ~ r r c~a etc aaa aag 
aag ac: tec tee acc ace egg atg aga gac = . - ^ ^ Ly£ 

Lys Thr Ser Ser lie He Arg Met «rg Asp s5 

3 5 

ag a gcg tac ctg tea gaa tgt aag acc ggc ate ggc aac ggc - aga 

A rg val Tyr Leu Ser Giu Cys .ys Thr G-y I- - ^ 

100 1 

„ „„_ - T + a< -c tqt caa aag egg ggc 
gga acc acg tee agg •« aag ag ggc gc J=c £ ^ ^ Qly 

Gly Thr Met Ser Arg Thr L/s be. u y ^ 

115 

_ a ,_ rac -ct ccc agt aca cat ccc aat 
gec acg ttc ccc cac gta c.c aac - Hig prQ Asn 

La Thr ?he Pro His Vai Pro Asn T/. -er - ro ^ 
130 " 35 

a nn 3ac -ca qac aat gat gaa caa 
ga g gga era gaa gag aac cac not agg aac ca g ^ ^ ^ 

Glu Gly '-eu Glu Glu Asn Tyr „ys Arg Asn Pr P ^ 
145 150 

r -a- ccg gac aag aga tat gac tac tgc 

ggg cct t39 tg= tac act aca a ccg g ^ ^ ^ ^ ^ 

Glv Pro Trp Cys Tyr Thr Thr Asp ^ v 1?5 
165 11 

aac act cct gaa tgt gaa gag gaa tgc atg tac tgc agt gga gaa aag 
^sn He Pro Glu Cys Glu Glu G.a Cys ..et ^ . ^ 
180 185 

= -pa tct qqa ctt gac tgc cag gec 
tat gag ggc aaa ate tec aag jjtj «t 99 ^ ^ ^ ^ ^ 

Tyr Glu Gly Lys He Ser L/ = Thr ^ 

195 '° 3 
cgg gat tct cag age cca cat get cat gga tac ate cct gec aaa tct 

^ e~^- rl" Ser Pro His Ala His Gly 
Trp Asp Ser GL. ^ q 

210 21 

^ -at tgc cac aac cct gac ggg gag 

cca age aag aac ctg aag atg aat ; at g ^ ^ Qly Qlu 

Fro Ser Lys Asn Leu Lys Met Asn ./r ^y 24Q 
730 

225 " J 

aac ccc acc aaa cgc tgg gaa tac 
cca agg ccc tgg tgc ttc aca aca ^ ^ ^ ^ ^ 

Pro Arg Pro Trp Cys Phe .h. Tnr A^p 255 
245 ^ u 

= nr^ r CC ccq ccc cca ccc age cca acc 
tgt gac ate ccc cgc tgc aca aca cc ccg ^ ^ ^ ^ Thr 

Cvs Asb He Pro Arg Cys Th_ .ar ^ro ^ 
260 - 165 

_,_ r0 a aaq acc gcg tct 

tac caa tgt ctg aaa gga aga ggt gaa a ; ac eg g g ^ ^ 

Tyr Gin Cys Leu Lys Gly Arg Gly Glu Asn .y 



240 



2B8 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 



816 



964 



21 
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275 :bo 

gtc a:: gtg :c: ggg aaa a:: tgi esc cgc tgg act gag caa ac; :c: 

\*al Thr Val Ser Gly Lys Thr Cys Gin Arc Trp Ser Glu Gin Thr Pro 

2 3C 2 55 3 CO 

:ac age: cac aac agg aca cca gaa aa: etc cce tgc aaa aac ctg gaa 

His Arc: His Asr. Arg Thr Pro Glu Asn Phe Pre Gys Lys Asn Leu Glu 

3C5 ~" " 310 315 320 

gag aac :ac tgc egg aac cca gat gga gaa act get etc tgg tgc tat 

Glu Asn Tyr Gys Arg Asr. Pro Asp Giy Glu Thr Ala Pro Trp Cys Tyr 

225 33C 335 

acc act gac age cag ctg agg tgg gag tac tgt gag att cca tec tgc 

Thr Thr Asp Ser Gin Leu Arg Trp Glu Tyr Cys Glu He Pro Ser Cys 

340 345 350 

-ag tec tea gca tea cca gac cag tea gat tec tea gtt cca cca gag 1104 

Glu Ser Ser Ala Ser Pro Asp Gin Ser Asp Ser Ser Val Pre Pro Glu 

355 360 365 



gag caa aca cct gtg gte cag gaa tgc tac cag age gat ggg cag age 

Glu Gin Thr Pro Val Val Gin Glu Cys Tyr Gin Ser Asp Gly Gin Ser 

370 375 330 

tat egg ggt aca teg tec act acc ate aca egg aag aag tgc cag tec 

Tyr Arg Gly Thr Ser Ser Thr Thr He Tnr Gly Lys Lys Cys Gin Ser 
235 * 390 395 400 

tgg gca get atg ttt cca cac agg cat teg aag acc cca gag aac tte 

Trp Ala Ala Met Phe Pro His Arg His Ser Lys Thr Pro Glu Asn Phe 
405 410 415 

cea cat get gge ttg gag atg aac tac tgc agg aac ccg gat ggt gac 

Pro Asp Ala Gly Leu Glu Met Asn Tyr Cys Arg Asn Pre Asp Gly Asp 
420 425 430 

aag ggc cct tgg tgc tac acc act gac ccg age gtc agg tgg caa tac 

Lys Giy Pro Trp Cys Tyr Thr Thr Asp Pro Ser Val Arg Trp Glu Tyr 
435 440 445 

tgc aac ctg aag egg tgc tea gag aca gga ggg aac tea gac tac aag 

Cys Asn Leu Lys Arg Cys ser Glu Thr Giy Gly Asn Ser Asp Tyr Lys 

450 455 460 

gac gac gat gac aag taa taa c 

Asp Asp Asp Asp Lys 

465 



960 



1008 



105 1 



1152 



1200 



L248 



1296 



1344 



1392 



14 14 



<210> 12 
<211> 469 
c212> PET 
<213 > Mus 



mus cuius 
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<4G0> 12 - nu p - - u Leu Leu Leu Lys Pro 

t „ rvi val lie Leu ^eu Phe jtu ueu 
Met Asp Kis Lys Gla val - ^ l5 

5 T z,.n riv T-r He 3er Thr Gin Gly Ala Ser 
Gly Gin Gly Asp Ser Leu Asp Gly T,r ^ 

20 , Thr t vb rvs Gin Leu Ala Ala Gly Gly Val Ser Asp 
Leu ?he Ser «eu Thr ^/s ~, s ^± ^ 

35 , 1, ,u r ,, n ? r<> val Cvs Arg Ser Phe 

Cy S Leu Ala Lys Cvs Glu Gly G,u .hr *sp ?*_ ^ - 

50 ^ n1r , n .,_ val He Met Ala Glu Asn Ser 

- n Tyr His Ser Lys Glu Gin G.n C,s Val 11- eo 

~t - - « «• « Mg M ?M « Lys 
„, »u ^ ... « .i. «' »• w s,n s Tyi K9 

1°° n ti rv, c n^n Lvs TrD Glv 

nrn Thr Lv5 ser Glv Val Ala Cys G^n uys 
Gly Thr Men Ser Arg Thr Lys ^ex o ^ ^ 

I 15 * 2C ^ Pro S-r Thr His Pro Asn 

M. Thr Phe Pro His Val Pro Asr. Tyr Ser Pro S-r 

5iu £y Leu Sl u «U Asn £ Cys ^ - - *sp - - «» £ 

Pre Trp Cys *r - Thr Asp Pro up ^ ^ ^ £ 

Ma He Pro GXu Cys Olu Glu Olu Cys He, Tyr Cys S.r Gly OXu Lys 

^ • v° S 11= Ser Lvs Thr Met Ser Gly Leu Asp Cys Gin Ala 
Tvr Glu Gly i-ys Us ser i,y* 2og 

195 !n u'= riv Tvr He Pro Ala Lys Phe 

-or- nin Ser D ro His Ala riis Gly ryr ii= 
Trp Asp oer Gin ser 22Q 

210 » T ,„ rv= His Asn Pro As? Gly Glu 

Pro ser Lys Asn Leu Lys Me; Asn Ty- Cy- £s ^ 

£ Ar 9 Pro Trp Cys Z Thr Thr Asp Pro Thr Lys Ar g Trp Glu Tyr 
Cys Asp He Pro £ Cy. - - Pro Pro Pro Pre Pro Ser Pro Thr 

260 m, r ,- AT-rr filv Thr Val Ser 

niv Arq Gly Glu Asn Tyr Arg biy 
Tyr Gin Cys ueu Lvs Gly Arg ^xy ^ 

275 ^ -rn Ser Glu Gin Thr Pro 

val Thr Val Ser Gly Ly. Thr Cvs Gin Arg .rp Ser 

290 „■ Asn *ra -rr Pro Glu Asn Phe Pro Cys Lys Asn Leu Glu 
His Arg His Asn A_g -nr ^ 3,0 

305 310 , ,- lr Th^ Ala Pro Trp Cys Tyr 

Glu Asn Tyr Cys Arg Asn Pro Asp .-ly olu Th_ A ^ 

325 m ~i„ -vr Cvs Glu He Pro Ser Cys 

Thr Thr Asp Ser Gin Leu Arg Trp olu -/r Cys ^ 

340 c»r Asn sr Ser Val Pro Pro Glu 

Glu ser ser Ala Ser Pro Asp Gin Ser Asp =e. ^ 

355 . r-n Glu Cys Tyr Gin Ser Asp Gly Gin Ser 

Glu Gin Thr Pro Val fal G.a Glu Cys jB() 

370 375 ^ u T , ^ hr rzi v uys Lvs Cys Gin Ser 

Tvr Arg Gly Thr Ser Ser Thr Thr He .hr .1/ Ly . ^ 

III Ala Me, Phe Pro Hi. Xr, Hi. «« Ly. ^ Pro Glu Asn Phe 

P ro Asp Ala Gly Z - H* X.n Tyr Cys Arg Asn Pro Asp Gly *p 

420 42i 
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Lys Gly Pre Trp lys 
43 5 

Gys A sr. leu lys Arg 



Tyr .r.r Thr Asp rr: Ser Val Arg Trp Glu Tyr 
441 445 




45C 



Asp Asp Asp Asp lys 
465 

<210> 13 

< 2 1 1 > 661 

<212> DMA 

<213> Mus mus cuius 

<220> 

<221> CDS 

<222> ; 1) ... (661) 

<400> 13 

atg gac cat aag gaa gta ate ctt ctg ttt etc ttg ctt ctg aaa cca 4B 

Yet Asp His Lys Glu Val lie Leu Leu Phe Leu Leu Leu Leu Lys Pro 
IS 10 15 

gga caa ggg gac teg eta gat ctt gac tac aag gac gac gat gac aag 96 

Gly Gin Gly Asp Ser Leu Asp Leu Asp Tyr Lys Asp Asp Asp Asp Lys 



20 



25 



3C 



ctt get cat act cat cag gac ttt cag cca gtg etc cac ctg gtg gca 
Leu Ala His Thr His Gin Asp Phe Gin Pro Val Leu His Leu Val Ala 
35 40 45 



144 



ctg aac acc ccc ctg tct gga ggc atg cgt ggt ate cgt gga gca gat 
Leu Asn Thr Pro Leu Ser Gly Gly Met Arg Giy lie Arg Gly Ala Asp 
50 55 60 



192 



ntc cag tgc ttc cag caa gcc cga gcc gtg ggg ctg teg ggc acc ttc 
Phe Gin Cys Phe Gin Gin Aia Arg Aia Val Giy Leu Ser Gly Thr Phe 
65 7C 75 80 



egg get ttc ctg tec tct agg ctg cag gat etc tat age ate gtg cgc 
Arg Aia Phe Leu Ser Ser Arg Leu Gin Asp Leu Tyr Ser lie Val Arg 
85 90 95 



283 



cgt get cac egg ggg tct gtg ccc ate gtc aac ctg aag gac gag gtg 
Arg Ala Asp Arg Gly Ser Val Pro lie Val Asn Leu Lys Asp Glu Val 
100 105 110 



236 



eta tct ccc age tgg gac tec ctg ttt tct ggc tec cag ggt caa gtg 
Leu Ser Pro Ser Trp Asp Ser Leu Phe Ser Gly Ser Gin Gly Gin Val 
US 120 125 



384 



caa ccc ggg gcc cgc ate ttt tct ttt gac ggc aga gat gtc ctg aga 
Gin Pro Giy Aia Arg lie Phe Ser Phe Asp Gly Arg Asp Val Leu Arg 
130 135 140 



432 



cac cca gcc tgg ceg cag aag age gta tgg cac ggc teg gac ccc agt 480 
Kis Pro Ala Trp Pro Gin Lys Ser Val Trp His Gly Ser Asp Pro Ser 
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Tee; 160 

145 150 

ggg c 9g a gg c-_ 9 atg gag agt tac =5, £3 egg cga aet gaa aet 

C-lv Arg Arg Leu Met Glu Ser T/r -ys «iu . ^ 

165 1,U 

r H tea age aag etc ctg 
ac , ggg 3f aea ggt c.g gec .c -3 -eg ^ -9 ^ ^ ^ 

Thr Gly Ala Tnr ^/ G^n «ia bei ^ 

130 185 

ga a cag aaa get geg age tge cac aae age „ c ate g=c =tg cg= •« 
Glu Gin Lvs Ala Ala Ser Cys His Asn Ser Tyr He /al 
195 200 

gag aat age tte atg ace tet tte rcc aaa taa taa c 



Glu Asn 



Ser Phe Mec Thr Ser Phe Ser Lys 



52 S 



576 



624 



661 



210 215 



<210> 14 
<211> 213 
<212> PRT 

<213> Mus inusculus 



Me t Asp^s Lys 3lu vax lie Leu Phe - - Leu Leu Lys Pro 

oly Gin C-ly Asp sir Leu Asp Leu Asp Tyr Lys Asp Asp Asp Asp Lys 

L eu Ala Hi. Thr H,s Gin Asp Phe £n Pro val Leu His Leu Val Ala 

4 0 

Le u Asn Thr Pro Leu Ser Gly Gly Met Arg Gly lie Arg Qly A!, -p 

Ph£ 11 cys Phe Gin Gin A = la Arg Ala val Gly Leu Ser C-ly Thr Phe 

£ Ala Phe Leu Ser Ser Arg Leu Gin Asp Leu Tyr Ser Xle Val Arg 

Arg Ala Asp Arg "y Ser Val Pro lie V.l Aen Leu Lys Asp Glu Val 

Le u ser Pro III Trp Asp Ser Leu Phe Ser Gly Ser Gin C-ly Gin Val 

Gin Pro Sly Ala Arg He Phe S« Phe Asp Gly Arg Asp Val Leu Arg 

Hi. Pro Ala Trp Pro Gin Ly's Ser Val Trp His Gly Ser Asp Pro Ser 

HI Arg Arg Leu «et Glu Ser Tyr Cys Glu Thr Trp Arg Thr Glu Thr 

T hr Gly Ala Thr Gly Gin Ala Ser Ser Leu Leu Ser Gly Arg Leu Leu 

Olu Gin Lys All Ala Ser Cys His Z Ser Tyr Xle Val Leu Cys Xle 

i 95 200 ^ 

Glu Asn Ser Phe Met Thr Ser Phe Ser Lys 

1 1 ^ 
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<210> 15 
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< 2 1 1 > h 4 7 
<212> l:ja 

<213> XUS TlUSCUIuS 

<220> 
<221> CDS 

c 2 2 2 > i?47i 

<400> 15 

atg gac cat aag gsa era ate ett erg rr: etc ttg etc ctg aaa cca 48 

Met Asp His Lys Glu Val He leu Leu ?he Leu Leu leu Leu Lys Pro 

IS 20 Is 

gga caa ggg gac teg ctg gat ggc tac ata age aea eaa ggg get tea 96 
Giy Gin Gly Asp Ser Leu Asp Giy Tyr He Ser Thr Gin Giy Ala Ser 
20 25 3C 

ctg ttc agt etc acc aag aag eag etc gca gea gga ggt gte teg gac 144 
Leu ?he Ser Leu Thr lys Lys Gin Leu Ala A_a Gly Gly Val Ser Asp 
35 40 45 

tgt ttg gee aaa tgt gaa ggg gaa aca gac ttt gtc tgc agg tea ttc 192 
Cys Leu Ala Lys Cys Glu Gly Glu Thr Asp ?he Val Cys Arg Ser Phe 
50 55 50 

cag tac cac age aaa gag cag caa tgc gtg ate arg gcg gag aac age 240 
Gin Tyr His Ser Lys Glu Gin Gin Cys Val He Met Ala Glu Asn Ser 
65 70 75 eo 

aag act tec tec ate ate egg atg aga gae gte ate tta ttc gaa aag 238 
Lys Thr Ser Ser He He Arg Met Arg Asp Val He Leu Phe Glu Lys 
85 90 95 

aga gtg tat ctg tea gaa tgt aag ace ggc ate ggc aac ggc tac aga 536 
Arg Val Tyr Leu Ser Glu Cys Lye Thr Gly He Gly Asn Gly Tyr Arg 
100 105 11C 

gga acc atg tec agg aca aag agt get gtt gee tgt eaa aag tgg ggt 384 
Gly Thr Met Ser Arg Thr Lys Ser Gly Val Ala Cys Gin Lys Trp Gly 
115 120 125 

gec acg ttc ccc cac gta ccc aac tac tct ccc agt aca cat ccc aac 432 
Ala Thr Phe Pro His Val Pre Asn Tyr Ser Pro Ser Thr His Pro Asn 
130 135 140 

gag gga eta gaa gag aac tac tgt agg aac cca gac aat gat gaa caa 43C 
Glu Gly Leu Glu Glu Asn Tyr Cys Arg Asn Pro Asp Ann Asp Giu Gin 
245 150 155 160 

ggg cct tgg tgc tac act aca gat ceg gac aag aga tat gac tac tgc 52S 
Gly Pro Trp Cys Tyr Thr Thr Asp Pro Asp Lys Arg Tyr Asp Tyr Cys 
165 170 175 

aac ate cet gaa tgt gaa gag gaa tgc atg tac tgc agt gga gaa aag 576 
Asn He Pro Glu Cys Glu Glu Glu Cys Met Tyr Cys Ser Gly Glu Lys 
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180 



L85 



190 



tat gag ggc aaa ate tec aag acc atg tct gga ctt ga = tge cag gec 
Tvr Glu Gly Lys He Ser Lys Thr Met Ser .1/ -eu Asp / 

10(1 Z 

195 <" JU 
t gg gat tct cag age oca cat get eat gga tac ate cct gee aaa ttt 
Tro Ast> Ser Gin Ser Pro His Ala His Gly ^ ^ 



210 



215 



«r aaa aac eta aag ata aat tat tge eae aae cct gac ggg gag 
cca age aag aac eg «s ^ G1 Glu 

Pro Ser Lys Asn Leu Lys Met Asn Tyr C/s Hxb - P ^ 

~ « Z S S E E £ K » E £ 3 i - 

245 



^ a ^ err- ccq ccc cca ccc age cca acc 

s K 2 ;~ £ s s - s «s ~ - - « "° Thr 



cca ccc age cca acc 

Pro Pro 

260 2S5 

^ -aa tgt ctg aaa gga aga ggt 3 aa aat tac cga ggg acc gtg =« 

5; Gin Cys Leu Lys Gly Arg Gly =lu A S n Tyr Arg Gly ih r /.I Se. 

275 280 

- aoa aaa ac- tat cag cgc egg agt gag caa acc cc: 

III « S £ « ^ - « «> ~ sl « 010 ™ 

2S0 « 5 3 °° 

aa t- «-t-r -rc tqc aaa aat ctg gaa 

% s E s s £ sr. e - s c?- - - - 



305 



310 



32S 330 

acc act gac age cag ctg agg tgg gag tac tgt gag att cca tec tge 
Thr Thr Asp Ser Gin Leu Arg Trp G.a .yr ./s Glu ^ 
340 345 

gag tec tea gea tea cca gac cag tea gat tee tea gtt c« cca gag 
Glu Ser Ser Ala Ser Pro Asp Gin Ser Asp Ser Ser Val Pro 

355 360 
gac caa aca cct gtg gga ggg aat tge ggc ggt gga tea ggt ggc gga 
Glu Gin Thr Pro Val Gly Gly Asn Cys Gly G.y Gly Se. Gly 

370 375 
qa ~ gac tac aag gac gac gat gac aag ett get cat act cat cag 

9 Leu Lp Tyr Lys Asp Asp Asp Asp Lys Leu Ala Has Thr His Gin 



Asp 
335 



624 



672 



720 



768 



316 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 



1248 
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Asp Phe Gin Pro 7a 1 Leu His Leu 7a; Ala Leu Asn Thr Pro leu 5er 
4C5 411 413 

gga age atg cgt ggt ate cgt gaa gca gar tec eag eg: cag caa 12 35 

Gly 31 y Met Arg Gly lie Arg 31 y Ala Asp Pne 31 n Cys Phe 3 In Gin 
420 425 430 

gee ega gee gtg ggg erg teg gge aec tte egg get tee etg tee tet 1344 

Ala Arg Ala Val Gly Leu Ser Gly Thr Phe Arg Ala ?he Leu Ser Ser 

435 443 445 

agg etg tag gat ete tat age ate gtg ege egt get gac egg ggg tet 1392 

Arg Leu Gin Asp Leu Tyr Ser lie 7a 1 Arg Arg Ala Asp Arg Gly Ser 
450 455 460 

gtg cec ate gte aae etg aag gae gag gtg eta tet eee age tag gac 1440 

Val Pro lie Val Asn Leu Lys Asp Giu Val Leu Ser Pre Ser Trp Asp 
465 4^0 475 480 

ccc etg ttt tet ggc tee cag ggt caa gtg caa eee ggg gee ege ate 1468 

Ser Leu Phe Ser Gly Ser Gin Gly Gin Val Gin Pro Gly Ala A.rg lie 
485 490 495 

ttt tet ttt gae ggc aga gat gte etg aga cac eca gee tgg ecg cag 1536 

Phe Ser Phe Asp Gly Arg Asp Val Leu Arg His Pre Ala Trp Pro Gin 
500 5C5 510 

aag age gca tgg cac ggc teg gac eee agt ggg egg agg etg atg gag 1584 

Lys Ser Val Trp His Gly Ser Asp Pro Ser Gly Arg Arg Leu Met Giu 

515 520 525 

agt tac tgt gag aca tgg cga act gaa act act ggg get aca ggt cag 163 2 

Ser Tyr Cys Giu Thr Trp Arg Thr Giu Thr Thr Gly Ala Thr Gly Gin 
530 535 540 

gec tee tec etg etg tea ggc agg etc etg gaa cag aaa get gcg age 1680 

Ala Ser Ser Leu Leu Ser Gly Arg Leu Leu Giu Gin Lys Ala Ala Ser 
545 550 555 560 

tgc cac aac age tae ate gte etg tgc att gag aat age ttc atg acc 1728 

Cys His Asn Ser Tyr lie Val Leu Cys lie Giu Asn Ser Phe Met Thr 
565 570 575 

tet ttc tee aaa taa taa c 1747 
Ser Phe Ser Lys * * 
580 



<21C> 16 

<21i> 580 

<212> PRT 

<212> Mus musculus 

<4C0> 16 

Met Asp His Lys Giu Val lie Leu Leu Phe Leu Leu Leu Leu Lys Pro 
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G [y Gin Gly Asp sir Leu Asp Gly Tyr Ue Ser Thr Gin Gly Ala Ser 
Leu Phe Ser Leu Thr Ly S Lys Gin Leu Ala Ala Gly Gly Val Ser Asp 

4 0 

! 5 w= rv^ «iu Gly C-lu Thr asd ?he Val Cys Arg Ser Pbe 

Cys Leu A±a. Lys C/s «iu uiy -j-u - 

Gin Tyr His Ser Lys Glu Gin Gin Cys Val lie Met Ala Glu Asn Ser 
Thr Sex Ser He He Arg Met Arg Asp Val lie Leu Phe Olu Lys 
Arg val Tyr Leu Ser Glu Cys Lys Thr Sy He Gly Asn Gly Tyr Arg 
Gly Thr Met III Arg Thr Lys Ser oZ Val Ala Cys Gin Lys Trp Gly 
Ala Thr Pro His Val Pro Asn Tyr Ser Pro Ser Thr His Pro Asn 

Glu III Leu Glu Glu Asn Tyr Cys Arg Asn Pro Asp Asn Asp Glu Gin 
III Pro Trp Cys Tyr Tnr Thr Asp Pro Asp Lys Arc Tyr Asp Tyr Cys 
Asn He Pro Glu HI Glu Glu Glu Cys Met Tyr Cys Ser Gly Glu Lys 
Tyr Glu Gly Lys He Ser Lys Thr III Ser Gly Leu Asp Cys Gin Ala 

19-5 2 0 0 

. „■„ ni„ >r-/Y- Tip Pro Ala Lvs Pne 

Trp Asd Ser Gin Ser Pro His A.a His Hy T/r lie a . 

" 215 

Pro s« Lys Asn Leu Lys Met Asn Tyr Cys His Asn Pro Asp Gly Glu 

III Arg Pro Trp Cys Pne Thr Thr Asp Pro Thr Lys Arg Trp Glu Tyr 

Cy. ASP lie Pro Arg Cys Thr Thr Pro Pro Pro Pro Pro Ser Pro Thr 

Tyr Cln Cys Leu Lys Gly Arg Gly III Asn Tyr Arg Gly Thr val Ser 

val Thr III Ser Gly Lys Thr Cys Gin Arg Trp Ser Glu Gin Thr Pro 

His Arg His Asn Arg Thr Pro Glu Asn Phe Pro Cys Lys Asn Leu Glu 

III Asn Tyr Cys Arg Asn Pro Asp Gly Glu Thr Ala Pro Trp Cys Tyr 

Thr Thr Asp Ser fll Leu Arg Trp Glu Tyr Cys Glu He Pro Ser Cys 

Glu Ser Ser Ma Ser Pro Asp Gin III Asp Ser Ser Val Pro Pro Glu 

Glu Gin Thr Pro Val Gly Gly 111 Cys Gly Gly Gly Ser Gly Gly Gly 

Asp Z Asp Tyr Lys Asp Asp Asp Asp Lys Leu "a His Thr His Gin 

390 

Z Phe Gin Pro Val Leu His Leu Val Ala Leu Asn Thr Pro Leu Ser 

Gly Gly Met Arg Z He .Arg Gly Ala Asp Phe Gin Cys Phe Gin Gin 

Ma Arg Ala vfl Gly Leu Ser Gly Tnr Phe Arg Ala Phe Leu Ser Ser 
435 440 445 



10 



15 



29 



WO 99,76480 



PCT\TS98'24950 



Arc leu 3 In Asp Leu Tyr Ser 1 _ -j Vai Arg Arg A. a As p Arg 31 y Ser 

4 E 0 455 4c 0 

Val Pro lie Val As :: leu lys Asp 31 u Val leu Ser ?r: Ser Irp Asp 
455 47D 4~5 480 

Ser leu ?ne Ser Gly Ser Gin Sly Gin Val Gin Pre Gly Ala Arg lie 

4S5 490 455 

Phe Ser ?he Asp Gly Arg A.sp Val leu Arg His Pro Ala Trp Pro Gin 

500 505 510 

lys Ser Val Trp His Gly Ser Asp Pre Ser Gly Arg Arg leu Kez Glu 

515 520 525 

Ser Tyr Cys Glu Thr Trp Arg Thr Glu Thr Thr Gly Ala Thr Gly Gin 

550 535 540 

Ala Ser Ser Leu leu Ser Gly Arg leu Leu Glu Gin lys Ala Ala Ser 
545 55 0 555 560 

Cys His Asn Ser Tyr lie Val Leu Cys lie Glu Asn Ser Phe Mer Thr 
565 5^0 575 

Ser Phe Ser Lys 

580 

<210> 17 

<211> 549 

<r.!2> DNA 

<L 13 > Homo sapiens 

<400> 17 

cacagccacc gcgacttcca gccggtgcpc cacctggtcg cgctcaacag ccccctgtca 60 

ggcggcatgc gggecat ccg cggggccgac ttccagtgct cccagcaggc gcgggccgrg 120 

gggctggcgg gcaccttccg cgee ttcccg tcctcgcgcc ngcaggacct gtacagcarc 180 

gtgcgccgtg ccgaccgcgc agccgtgccc atcgrcaacc ccaaggacga gcrgctgttt 240 

cccagctggg aggctppgtt ct caggctet: gagggncege pgaagecegg ggcacgcatc 300 

trctcctttg aeggcaagga cgrcccgagg caccccacct ggccccagaa gagegt gtgg 360 

catggct egg accccaacgg gcgcaggctg accgagagcP actgtgagac gtggcggacg 420 

gaggcuc cct cggccacggg ccaggcctcc pegctgetgg egggcagget cctggggcag 4 80 

agrgecgega gctgccarca cgcctacatc grgcrctgea ttgagaacag cttcacgacc 540 

gcctccaag 549 

< 2 1 0 > 18 

< 2 1 1 > 183 
<212 > PRT 

<213 > Homo sapiens 

<400> 18 

His Ser His Arg Asp Phe Gin Pro Val Leu His Leu Val Ala Leu Asn 

15 10 15 

Ser Pro Leu Ser Gly Gly Me: Arg Gly lie Arg Gly Ala Asp Phe Gin 

20 25 30 

Cys Phe Gin Gin Ala Arg Ala Val Glv Leu Ala Gly Thr Phe Arg Ala 

35 40 45 

Phe Leu Ser Ser Arg Leu Gin Asp Leu Tyr Ser lie Val Arg Arg Ala 

50 55 60 

Asp Arg Ala Ala Val Pro lie Val Asn Leu Lys Asp Glu Leu Leu Phe 
65 70 75 8C 

Pro Ser Trp Glu Ala Leu Phe Ser Gly Ser Glu Gly Pro Leu Lys Pro 

85 90 95 

Gly Ala Arg Tie Phe Ser Phe Asp Gly Lys Asp Val Leu Arg His Pro 
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100 T <= <^r- v,l TrD -is Gly Ser Asp Pro Asn Gly Arg 
Thr Trp Pro Gin Lys Ser Val Trp ..is J / ^ 

115 „ r y-r ^ ArQ Thr Glu Ala Pro Ser 

Arg Leu Thr Glu Ser Tyr Cys Glu Thr .-.Arg in^ 

Z <ay «. i. - « « "» « " 3 G1Y 

£ „. « <*. «. «. ii. «i «. =v» n« =i» 

165 1/0 
Ser Phe Met Thr Ala Ser Lys 
180 

<210> 13 

<211> 5403 

<212> DKA 

<213> Homo sapiens 

<400> 19 ^-a-aacqc tqacagccct ggggagagca 60 

accgcgtcga cgcggcggag gaggcagcat ==-3-33^ 'ctcc^aaac atactcgcgc 12 0 

:gg=gc=gag gtgcccctgg ccatggccgc 9^99-^9 ; t „ gcgagg 1B0 

ccctggtccc gcrgeccggg gtccgcgcgg gcag gccacc cagacggatg 240 

aggtggggct gctgcagccc cttgggg.cc c cgc - g caa f agtggc caagtggc =c 300 

accccgacgt cgggctggcc tacgtctttg ggccag g^ ccac at ccggcca g 360 

ggtaccactt ccccagccnc ctcttccgcg acttc -"" * = caagcc atggtcttgc 420 

ccacagaggg cccaggggtg ctgttcgcca tcacggactc ^cgcaagc 99 48Q 

,g ggCgt gaa gc««tggg 9tgcagg.cg g = c "cgtc.gcc 540 

aacctggtgc aggccagacc cacacagccg «ag=-tccg g ^ cgCg 50 o 

agtggacaca cttagccctc agngtggcag . f tq gagcctg gcg 660 

aagagctcca gagaacgccg cttgctcggt """9993 caStccag agggtgatcg 720 

ccgggctctt cgtggcrcag gcggggggag cggaccccga "actgcctg gacgaggaag 780 

ctgagctgaa ggcgcgcagg gacccccagg ^go-cat gcactgcc 9 9^-9 84Q 

gcgatgactc agatggggca "cggagact ^ggc^egg 9= 93-9^ ccccccgtca 900 
ctcccaggga ggagacgggc gcggccctaa a ^ccaggcc * gaagtcgagg 
ccacgccacc cttggctgga ggcagcagca cg3«3-»c tctgteteca 

^nn^^ra rtaqqaqctC aqacaCttCC tggcL^yau 

agcagaccac 99*9S-t.cg ttagg g * agagggcggc ctgaaggggc 

cgtaggacgg gagtgtccgg acccccgg^y _ . ~_ aa acc-ccca ggatccccat 1 

agaaagggga gccaggtgtt ccgggcccac "9gc=gggc -Jjcc-cc- J3 , 

g^ctacctgg tcccccgggt ctcccgtgcc «9tgagtcc gacgg caccc 1260 

cgttgcaaac tgtccccgga ccacaaggac cccc.gggc- tccgggg 99 | 1320 

ctggaaggga cggcgagccg ggcgaccccg 9tg«gacgg -^gg ggagac ccrg 1380 

cacaaggctt ccctgggact ccaggggatg «ggt~ccaa 399 9 * cctccc 1440 

gggttggaga gagagggccc ccaggacccc "gggccccc J^c-ccca -9 15Q0 

ccagacacga caagcrgacc ttcattgaca tggagggatc tgg=t«ggg -9 - 1560 

aggccctgcg gggtcctcga ggcttccctg 9acc t cccgg =gg ~ ccgC cggcc 1620 

tgcccggcga gccaggccgc tttggggtga ".gctccga cgtcc ; agg 9 ie£J0 

ttcctggtgt gcctgggcgc gagggtcccc ccgggcttcc tggc a - 1740 

gccctccggg aagagagggg cccccaggaa ggactgggca jaaaggcagc = 999^9 ^ 

caggcgcccc aggacataag gggagcaagg gagcccccgg "ctgctggt g 3 ; 39 18S0 

agagcggcct ggcaggagcc cccggacctg ctggaccac aggcccccct 999 ^ 

ggcccccaug accaggactc cccgctgg»t "9acgacat 99 99 ggactta 1980 

tccggtoaac agcccgaagc gctgatgggc "cagggacc WJJ ac ^ gatgga a 2040 

aaagggaccc tggcgtgcct gggctgccgg 9 3 gcgaaggg ^aagtcgg ~ - 2100 

t^cccgggtt ccccggcctc cctggcagag .g««^ ^ ggag ^ ^gcagccgg 2160 

ScS C cSST. «™ 5^ caggacgga, 2220 



960 
1020 
1080 
1140 
00 
1260 
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ccgtcctgag cgcgccggga :c: gacggc c ggccgggttt cgtaggcttt c c cggacctg 2230 

caggacccaa gggcaacctg ggctztaagc gcgaaegagg ctccccggga ec caagggtg 2 240 

agaacggtga accgggcagc a::c:ragcc ccgacggcgg cgccctgggc cctgcccaga 24C0 

aaggagccaa gggagagccg ggc t tc cgag gacccccgcg tccacacgga eggccggcgt 2460 

acaagggaga cat tggcttt cut ggacggc cgggtcgccc cgggatgaac ggat t gaaag 2520 

gagagaaagg ggagccggga gatgccagcc ttggatttgg catgagggga acgcccggcc 25B0 

ccccaggacc tccagggccc ccaggccct z cagggactcc tgtttacgac agcaatgtgt 2640 

ttgctgagtc cagccgccc c gggcctccag gat tgccagg gaatcagggc cctccaggac 27C0 

ccaagggcgc caaaggagaa gtgggccccc ccggaccacc agggcagttt ccgtttgacc 2760 

:tct:cagtt ggaggctgaa atgaaggggg agaagggaga ccgagatgat ccaggacaga 2 820 

aaggcgaaag gggggagccc gggggcggcg grrtcttcgg ctccagcctg cccggccccc 2880 

ccgqcccccc aggcccacgt ggctaccctg ggatt ccagg tcccaaggga gagagcatcc 2 940 

agogccciqcc cggcccacct ggacct cagg gaccccccgg catcggctac gaggggcgcc 3000 

agggccctcc cggcccccca ggccccccag ggcccccttc atttcctggc cctcacaggc 3 060 

agactat cag cgttcccggc ccr ccgggcc cccctgggcc ccctgggccc cccggaacca 3120 

tgggcgcctc ctcaggggtg aggctctggg cracacgcca ggccatgctg ggccaggrgc 2 ISO 

acgaggttcc cgagggccgg crcarcttcg tggccgagca ggaggagctc tacgtccgcg 3240 

cgcagaacgg gttccggaag gtccagctgg aggcccggac accacrccca cgagggacgg 33C0 

acaargaagt ggccgccttg cagccccccg tggtgcagct gcacgacagc aacccctacc 3360 

cgcggcggga gcacccccac cccaccgcgc ggccctggcg ggcagacgac atcctggcca 3420 

gcccccctcg cctgcccgag ccccagcccz accccggagc cccgcaccac agctcctacg 3480 

t gcacctgcg gccggcgcga cccacaagc: cacccgccca cagccaccgc gact tccagc 3540 

cggtgctcca cctggttgcg ctcaacagcc ccctgtcagg cggcatgcgg qgcatccgcg 3600 

gggccgactc crcagtgcttc cagcaggcgc gggccgtggg gccggcgggc accttccgcg 3660 

ccttcctgtc ctcgcgcctg caggacctgt acagcatcgt gcgccgtgcc gaccgcgcag 3720 

ccgtgccca: cgtcaacccc aaggacgagc tgctgtttcc cagctgggag gcrctcttcn 3780 

caggctctga gggtccgctg aagcccgggg cacgcatc tt ctcctttgac ggcaaggacg 3840 

tcctgaggca ccccacctgg ccccagaaga gcgtgtggca tggctcggac cccaacgggc 3900 

gcaggctgac cgagagctac tgtgagacgt ggcggacgga ggctccctcg gccacgggcc 3 960 

aggcctcct c gctgctgggg ggcaggctcc tggggcagag tgccgcgagc tgccatcacg 4 020 

cctacatcgt: gctctgcatrt gagaacagct teatgactgc ctccaagtag ccaccgcctg 4 080 

gatgcggatg gccggagagg accggcggct cggaggaagc ccccaccgtg ggcagggagc 414 0 

ggccggccag cccctggcct caggacctgg ctgccatact ttcctgtata gttcacgttt 4200 

catgtaatcc tcaagaaata aaaggaagcc aaagagcgta tttttttaaa agtrtaaaac 4260 

agaagcctga tgctgacatt cacctgcccc aactctcccc tgacctgtga gcccagctgg 4320 

gtcaggcagg gtgcagtanc atgccctgtg caacctcttg gcctgatcag accacggctc 4380 

gatttctcca ggatttcctg cttrgggaag ccgtgcrcgc cccagcaggt gctgacrtca 4440 

tctcccacct agcagcaccg ttctgtgcac aaaacccaga cctgttagca gacaggcccc 4500 

gtgaggcaat gggagctgag gccacact ca gcacaaggcc atctgggctc ctccagggtg 4560 

tgtgctcgcc ctgcggtaga tgggagggag gc tcaggtcc ctggggctag ggggagcccc 462 0 

ttctgcticag ctctgggcca ttctccacag caaccccagg ctgaagcagg ttcccaagcc 4680 

cagaggcgca ctgtgacccc cagctccggc ctgtcctcca acaccaagca cagcagcctg 474 0 

gggctggccc cccaaatgag ccatgagatg acacatccaa agcagacagc tccaccctgg 4800 

ccgagtccaa gctgggagat tcaagggacc catgagttgg ggtctggcag cctcccatcc 4860 

agggccccca tctcatgcc" ctggctggga cgtggctcag ccagcacttg tccagctgag 4920 

cgccaggatg gaacacggcc acatcaaaga ggctgaggct ggcacaggac atgcggtagc 498 0 

cagcacacag ggcagtgagg gagggctgt c at ctgtgcac tgcccatgga caggctggct 504 0 

ccagatgcag ygcagtcatt ggctgtctcc tagqaaaccc atatccttac cctccttggg 5100 

actgaagggg aaccccgggg tgcccacagg ccgccctgcg ggtgaacaaa gcagccacga 5160 

ggtgcaacaa ggtcctctgt cagtcacagc cacccctgag a t ccggcaac atcaacccga 5220 

gtcattcgtt ctgtggaggg acaagtggac tcagggcagc gccaggctga ccacagcaca 5280 

gccaacacgc acctgcctca gcactgcgac gaaaccggtg gggctggttc tgtaattgtg 5340 

tgtgatgtga agccaattca gacaggcaaa taaaagtgac ct tttacact gaaaaaaaaa 5400 

aaaaaaaa 540B 
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<21Q> 20 
<211> 1336 
<212> PRT 

<213> Komo sapiens 



Met Ala Pro Arg Cys Pro Trp Pro Trp Pro Arg Arg Arg Arg -eu Leu 

5 10 15 „ 

Asp Val Leu Ala Pro Leu Val Leu Leu Leu Gly Val Arg Ala A^a ser 
20 25 30 



Ala Glu Pro Glu Arg He Ser Glu Glu Val Gly Leu Leu Gin Leu Leu 

3 = 40 45 

Gly Asp Pro Pro Pro Gin Gin Val Thr Gin Thr Asp Asp Pro Asp Val 

6 0 



Gly Ala Tyr Val Phe Gly Pro Asp Ala Asn Ser Gly Gin Val Ala 



Arg Tyr His Phe Pro Ser Leu Phe Phe Arg Asp Phe Ser Leu Leu Phe 



75 80 



SO 



95 



His lie Arg Pro Ala Thr Glu Gly Pro Gly Val Leu Phe Ala He Thr 
Asp Ser Ala III Ala Met Val Leu Leu Gly Val Lys Leu Ser Gly Val 

Gin Aso oly His Gin Asp He III Leu Leu Tyr Thr Glu Pro Gly Ala 

13 C 135 140 

Gly Gin Thr His Thr Ala Ala Ser Phe Arg Leu Pro Ala Phe Val Gly 

IZ Trp Thr Hrs Leu "a Leu Ser Val Ala Gly Gly Phe Val Ala Leu 

165 "° 175 e 

Tvr Val Asp Cys Glu Glu Phe Gin Arg Met Pro Leu Ala Arg Ser Ser 

180 185 190 

Arg Gly Leu Glu Leu Glu Pro Gly Ala Gly Leu Phe val Ala Gin Ala 

Gly Glv Ala Asp Pro Asp Lys Phe Gin Gly Val He Ala Glu Leu Lys 

' 210 215 220 

val Arg Arg Asp Pro Gin Val Ser Pro Met His Cys Leu Asp Glu Glu 

III Aso Asd Ser Asp Gly Ala Phe Glv Asp Ser Gly Ser Gly Leu Gly 

- " 245 250 255 

Asd Ala Arg Glu Leu Leu Arg Glu Glu Thr Gly Ala Ala Leu Lys Pro 

2S0 265 270 

Arg Leu Pro Ala Pro Pro Pro Val Thr Thr Pro Pro Leu Ala Gly Gly 

275 280 2SS 

se- Ser Thr Glu Asp Ser Arg Ser Glu Glu Val Glu Glu Gin Thr Thr 



300 

290 zy =' 



Val Ala Ser Leu Gly Ala Gin Thr Leu Pro Gly Ser Asp Ser Val ser 
305 310 320 

Thr Trp Asp Gly Ser Val Arg Thr Pro Gly Gly Arg Val Lys Glu Gly 

325 330 335 

G'v Leu Lys Gly Gin Lys Gly Glu Pro Glv val Pro Gly Pro Pro Gly 

340 345 350 _ 

Arg Ala Gly Pro Pro Gly Ser Pro Cys Leu Pro Gly Pro Pro Gly ueu 

355 350 365 

P-o Cys °ro Val Ser Pro Leu Gly Pro Ala Gly Pro Ala Leu Gin Thr 
370 375 380 
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Val Pro Gly Pro Gin GZv Pre Pre G 1 y Pre Pre Gly Arc Asp Gly Thr 
2 85 2 50 2 95 4 00 

Pro Gly A.rg Asp 3ly Glu Pro Gly Asp Pre Gly Glu Asp 3ly Lys Pro 

405 410 415 

Gly Asp Thr Gly Pro Gin Sly Phe Pro Gly Thr Fro Sly Asp Val Gly 

420 423 43C 

Pro Lys Gly Asp Lys Gly Asp Pre Gly Val Gly Glu Arg Gly Pro Pro 

435 440 445 

Gly Pre Gin Gly Pro Pre Gly Pro Fro Gly Pro Ser Phe Arg His Asp 

450 435 460 

Lys Leu Thr Phe lie A.sp Kez Glu Gly Ser Gly Pne Gly Gly Asp Leu 
465 47j 475 480 

Glu Ala Leu Arg Gly Fro Arg Gly Phe Pro Gly Pro Pro Gly Fro Pro 

485 4S0 495 

Gly Val Pro Gly Leu Pro Gly Glu Pro Gly Arg Phe Gly Val Asn Ser 

500 505 510 

Ser Asp Val Pro Gly Pro Ala Gly Leu Pro Gly Val Pro Gly Arg Glu 

515 520 525 

Gly Fro Pro Gly Phe Pro Gly Leu Pro Gly Pro Pro Gly Pro Pro Gly 

530 535 540 

Arg Glu Gly Pro Pro Gly Arg Thr Gly Gin Lys 3ly Ser Leu Gly Glu 
545 550 555 560 

Ala Gly Ala Pro Gly Kis Lys Gly Ser Lys Gly Ala Pro Gly Pro Ala 

565 570 575 

Gly Ala Arg Gly Glu Ser Gly Leu Ala Gly Ala Pro Gly Pro Ala Gly 

580 585 590 

Pro Pro Gly Pro Pro Gly Pro Pro Gly Pro Pro Gly Pro Gly Leu Pro 

595 600 605 

Ala Gly Phe Asp Asp Met Glu Gly Ser Gly Gly Pro Phe Trp Ser Thr 

610 615 620 

Ala Arg Ser Ala Asp Gly Pro Gin Gly Pro Pro Gly Leu Pro Gly Leu 
€25 630 635 640 

Lys Gly Asp Pro Gly Val Pro Gly Leu Pro Gly Ala Lys Gly Glu Val 

545 650 655 

Gly Ala Asp Gly He Pro Gly Phe Pro Gly Leu Pro Gly Arg Glu Gly 

660 665 670 

lie Ala Gly Pro Gin Gly Pro Lys Gly Asp Arg Gly Ser Arg Gly Glu 

S75 680 685 

Lys Gly Asp Pro Gly Lys Asp Gly Vai Gly Gin Pro Gly Leu Pro Gly 

690 595 700 

Pro Pro Gly Pro Pro Gly Pro Val Val Tyr Val Ser Glu Gin Asp Gly 
705 710 715 720 

Ser Val Leu Ser Val Pre Gly Fro Glu Gly Arg Pro Gly Phe Ala Gly 

725 730 735 

Phe Pro Gly Pro Ala Gly Pro Lys Gly Asn Leu Gly Ser Lys Gly Glu 

740 745 750 

Arg Gly Ser Pro Gly Pro Lys Gly Glu Lys Gly Glu Pro Gly Ser He 

755 760 765 

Phe Ser Pro Asp Gly Gly Ala Leu Gly Pro Ala Gin Lys Gly Ala Lys 

770 775 780 

Gly Glu Fro Gly Phe Arg Gly Pro Pro Gly Pro Tyr Gly Arg Pro Gly 
785 79C 755 800 

Tyr Lys Gly Glu He Gly Phe Pro Gly Arg Pro Gly Arg Pre Gly Met 

805 810 815 

Asn Gly Leu Lys Gly Glu Lys Gly Glu Pro Gly Asp Ala Ser Leu Gly 
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820 B25 830 

Phe Gly Met Arg Gly Met Pro Gly Pro Pro Gly Pro Pro Gly Pro Pro 

335 840 845 

Gly Pro Pro Gly Thr Pro Val Tyr Asp Ser Asn Val Phe Ala Glu Ser 

850 ' 355 860 

Ser Ara Pro Gly Pro Pro Glv Leu Pro Gly Asn Gin Gly Pro Pro Gly 
365 " 870 375 880 

Pro Lys Gly Ala Lys Gly Glu Val Gly Pro Pro Gly Pro Pro Gly Gin 

885 890 395 

Phe Pro Phe Asp Phe Leu Gin Leu Glu Ala Glu Met Lys Gly Glu Lys 

900 90S 910 

Gly Asp Arg Gly Asp Ala Gly Gin Lys Gly Glu Arg Gly Glu Pro Gly 

9 15 920 525 

Gly Gly Gly Phe Phe Gly Ser Ser Leu Pro Gly Pro Pro Gly Pro Pro 

930 935 940 

Gly Pro Arg Gly Tyr Pro Gly lie Pro Gly Pro Lys Gly Glu Ser He 
945 950 955 960 

Arg Gly Gin Pro Gly Pro Pro Gly Pro Gin Gly Pro Pro Gly lie Gly 

965 970 975 

^yr Glu Gly Ara Gin Gly Pro Pro Gly Pro Pro Gly Pro Pro Gly Pro 

980 985 990 

Pro Ser Phe Pro Gly Pro His Arg Gin Thr lie Ser Val Pro Gly Pro 

995 1000 1005 

Pro Gly Pro Pro Gly Pro Pro Gly Pro Pro Gly Thr Met Gly Ala Ser 

1010 1015 1020 

Ser G^ y Val Arg Leu Trp Ala Thr Arg Gin Ala Met Leu Gly Gin Val 
1025 1030 1035 104 

His Glu Val Pro Glu Gly Trp Leu He Phe Val Ala Glu Gin Glu Glu 

1045 1050 1055 

Leu Tyr Val Arg Val Gin Asn Gly Phe Arg Lys Val Gin Leu Glu Ala 

1060 1065 1070 

Arg Thr Pro Leu Pro Arg Gly Thr Asp Asn Glu Val Ala Ala Leu Gin 

1075 1080 1085 

Pro Pro Val Val Gin Leu His Asp Ser Asn Pro Tyr Pre Arg Arg Glu 

10 90 1095 HOO 

His Pro His Pro Thr Ala Arg Pro Trp Arg Ala Asp Asp He Leu Ala 
H05 1110 1115 H2 

Ser Pro Pro Arc Leu Pre Glu Pro Gin Pro Tyr Pro Gly Ala Pro His 

1125 H3C 1135 

His Ser Ser Tyr Val His Leu Arg Pro Ala Arg Pro Thr Ser Pro Pro 

1140 H45 H50 

Ala His Ser His Arg Asp Phe Gin Pro Val Leu His Leu Val Ala Leu 

1155 H60 H65 

Asn Ser Pro Leu Ser Gly Gly Met Arg Gly He Arg Gly Ala Asp Phe 

1170 H75 1130 

Gin Cys Phe Gin Gin Ala Arg Ala Val Gly Leu Ala Gly Thr Phe Arg 
1185 1190 H95 120 

Ala Phe Leu Ser Ser Arg Leu Gin Asp Leu Tyr Ser He Val Arg Arg 

1205 1210 1215 

Ala Asp Arg Ala Ala Val Pro He val Asn Leu Lys Asp Glu Leu Leu 

1220 1225 1230 

Phe Pro Ser Trp Glu Ala Leu Phe Ser Gly Ser Glu Gly Pro Leu Lys 

1235 1240 1245 

Pro Gly Ala Arg He Phe Ser Phe Asp Gly Lys Asp Val Leu Arg His 
1250 1255 1260 
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Pro Thr Trp Pro Gin lys Ser Vai Trp His Gly Ser Asp Pro Asn Gly 
1255 1270 12 "5 123 

Arg Arg leu Thr 1 1 u Ser Tyr lys Glu Tnr Trp Arg Thr 31u Ala Pro 

1235 1290 1295 

Ser Ala Thr Gly Gin Ala Ser Ser leu Leu Giy Gly Arg Leu Leu Gly 

1300 1505 1310 

Gin Ser Ala Ala Ser Cys His His Ala Tyr lie Val leu Cys He Glu 

1315 1320 1325 

Asn Ser Phe Met Thr Ala Ser Lys 
1330 1335 
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